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The  Commissioners  of  the  Trans- 
Continental  Railway 

GENERAL  INSTRUCTIONS 

From  the  Chief  Engineer  to  the  Staff, 
Etplorations  and  PreUminary  Surveri, 
Location  and  Construction. 


lOIf. 

lingineering  Depart- 


ORGANIi. 

The  organization  of  the 
ment  is  as  follows : — 

I.  Chief  Engineer,  reporting  to  the  Commis- 
sioners. 

a.  Assistant  Chief  Engineer,  reporting  to  the 
Chief  Engineer,  and  in  his  absence  actine  in  his 
place. 

3.  District  Engineer,  reporting  to  the  Chie* 
Engineer,  with  jurisdiction  over  the  parties  in  hi« 
District. 

4.  Assistant  District  Engineer,  in  charge  of  a 
number  of  parties,  reporting  to  the  District  En- 
gineer. 

5.  Division  Engineers,  reporting  to  the  Dis- 
trict Engineer,  and  on  construction  in  charge  of 
a  numbci-  of  residencies. 

..s.. 


DotlM 


6.  Engineers  in  charge  of  pwrties  on  Explora- 
tion, Preliminary  and  Location  Surveys,  reporting 
to  Assistant  District  and  District  Engineer. 

7.  Resident  Engineer,  in  charge  of  a  residency 
on  construction,  reporting  to  the  Division  or  Dis- 
trict Engineer. 

8.  Engineers  entrusted  with  special  duties, 
such  as  buildings,  water  service,  bridges,  etc.,  re- 
porting to  the  District  Engineer  or  Chief  Engineer 
as  may  be  instructed. 

9.  The  Districts  will  be  designated  as  A,  B, 
C,  D,  E,  F;  the  party  will  be  numbered  i,  2,  3, 
etc.,  and  the  proper  naming  will  give  in  every 
case  the  letter  of  the  District  and  the  number  of 
the  party. 

DISTRICT  ENGINEER. 

10.  The  District  Engineer  is  in  full  charge  of 
all  the  parties  in  his  District ;  he  is  responsible  for 
the  faithful  execution  of  all  instructions,  general 
or  special,  which  may  be  given  from  time  to  time, 
as  well  as  for  the  proper  maintenance  of  discipline 
in  the  parties.      He  will  see  that  the   Engineers 
in  charge  of  parties  are  properly  instructed,  that 
they  are  competent  men,  and  that  they  faithfully 
perform  the  duties  entn.  led  to  them;   he  will  in- 
struct the  Commissariat  Officer  from  time  to  time 
as  to  stores  required  and  will  make  all  requisitions 
for  supplies  so  as  to  give  ample  time  for  purchasing 
and  delivering  same;     he  will  certify  to  all  ac- 
counts, pay  rolls,  etc.,  and  send  them  in  to  the 
Chief  Engineer  on  the  first  of  every  month;    he 
will  report  to  the  Chief  Engineer  monthly,  and 
oftener  when  opportunity  offers,  on  all  matters 
of  interest  affecting  the  worlc  in  his  District. 

..6.. 


advance  of  the  preliminary  lines.  "o" 

CH?r""  ^-"8*"""  ^*"  ««"J  fortnighf.v  to  the 
■  7rZt"T''''    '■°'"  '*''  "P"''"  'e-^^'vea  by  him  R«Po,t. 
from  Ins  Lngineers, aa  called  for  in  Sj-l.on  i.    a 
full  report  of  all  the  wo.k  done  in  his  District" 

to  ^.VK'''"'  °^  '^"^  '"^"'"'  '^^  *'"  summarize 
to  date  al.  matters  bearing  upon  his  operations 
g.v.ng  progress  bung  made,  and  such  oLr  mat- 
ters as  are  of  mterest  and  value  affectins  the  work 
He  wiil  forward  to  the  Chief  Engineer,  duly 
approved,  pay-rolls,  expense  accounts  and  bills 

nrofi^,",*"'  '""'.'  ""'  P""*  "Py  "^  <he  plans  an 
profiles   received  and   forward  to  the  Chief  En- 
gineer's office  the  original  tracings. 

ASSISTANT   DISTRICT   ENGINEERS. 

charge  the  number  of  parties  allotted  to  him  by 
h.s  District  Engineer;  he  will  make  his  head- 
quarters as  near  the  centre  of  his  operations  as 
practicable,  and  will  at  all  times  Iceep  in  cose 

iTbeT  ;"  *''  ""''^^  """"  '^^  direction  i 
will  be  his  duty  to  guide  and  direct  the  Engineers 

IT:^":  :l '"""'  *°  ^^  '^•^^  ^^^^y  ««  <=4eten 
and  that  the  work  is  being  efficiently  done;  he 
wil  V.SU  the  parties  frequently  and  lill  remal 
with  them  for  such  lengths  of  time  as  will  enable 

1^1?  'l^'V"''  '=°'><=""«'°°«;    he  will  report  by 
mail  to  his  District  Engineer  on  everj-  available 
opportumty  but  in  ever^  case  on  the  fi?st  of  t^ 
month,  on  the  operations  of  the  preceding  month 
..7.. 


ENGINEERS  IN  CHARGE  OF  PARTY. 


azeof  13.  The  party  in  bush  country  will  usually 

^^  consist  of  a  transitman,  levelman,  topographer, 
field  draughtsman,  rodman,  two  chainmen,  picket- 
man,  four  axemen,  five  packers,  and  a  cook. 
The  Engineers  in  charge  will  be  responsible  for 
Competency  the  honesty,  sobriety,  industry  and  "competency" 
of  the  men  under  their  charge,  and  they  must  give 
"personal  attention"  to  see  that  transitmen,  level- 
men  and  others  understand  their  work  and  are 
conscientious  in  its  performance ;  they  must  give 
special  attention  to  see  that  instruments  are  kept 
in  adjustment ;  that  all  possible  checks  upon  the 
accuracy  of  the  work  are  used,  and  that  note 
books  are  neatly  and  accurately  kept;  that  the 
plans  and  profile  are  plotted  up  every  day;  that 
Suppaes  the  party  is  well  supplied  with  instruments,  tents, 
stationery,  provisions,  and  that  all  the  tools  and 
outfit  for  the  proper  and  vigorous  prosecution  of 
of  the  work  are  on  hand  and  in  good  order. 

They  must  see  that  their  camps  are  neat  and 
orderly,  and  that  the  cook  uses  provisions  econom- 
ically, and  cooks  the  food  neatly  and  cleanly. 

Engineers  in  charge  of  survey  parties  will 
make  a  report  fortnightly  to  their  District  Engineer, 
of  the  extent  of  their  operations  during  the  preced- 
ing two  weeks ;  sending  in  tracings  of  plans  and 
profiles,  prepared  in  accordance  with  the  sample 
sheets  Plate  "C"  and  "D". 

On  the  first  of  every  month  he  will  summarize 
the  work  done  to  date,  by  filling  out  the  blank 
spaces  in  form  21 ;  together  with  any  special 
matter  of  interest  or  information.  He  will  send 
in  his  pay-rolls,  expense  accounts  and  all  bills  for 


Cooking, 
Etc. 


service  or  materials  in  quadruplicate.  He  will 
certify  to  the  correctness  of  the  pay-rolls  and  the 
bills  will  be  certified  to  on  the  following  forms : — 

"I  hereby  certify  the  above  personal  expense  gtmnp  "A" 
account  to  be  correct  and  to  have  been  incurred 
by  me  on  the  business  of  the  Trans-Continental 
Railway." 

"I  certify  the  above  goods  have  been  received."  stamp  "B" 

"I  hereby  certify  the  above  board  bill  to  be  stamp  "C" 
correct  and  to  have  been  incurred  on  the  business 
of  the  Commissioners  of  the  Trans-Continental 
Rf^ilway,  and  that  the  prices  charged  are  fair  and 
just." 

"I  certify  that  the  service  described  in  the 
above  account  has  been  performed,  and  that  the  ^'*"''  "^" 
price  charged  is  fair  and  just." 

"I  hereby  certify  that  the  goods  mentioned  in 
the  above  account  have  been  received,  and  that  ^'■°'  "*" 
the  prices  charged  are  fair  and  just." 

Stamp  "A"  is   to   be  used  in  certifying  to 
personal  expense  accounts  when  the  regular  form  Stamp  "A" 
is  not  available. 

Stamp  "B"  is  to  be  used  In  certifying  to  the  sump. .b" 
receipt  of  supplies,  etc. 

Stamp  "C"  is  to  be  used  in  certifying  to  board  „         „.„ 

bills.  stamp  "C 

Stamp  «'D"  is  to  be  used  in  certifying  to  ac-St»n>P"D" 
counts  for  work  performed,  such  as  teaming,  etc. 

Stamp  "E"  is  to  be  used  in  certifying  to  ac-SUmp  "E" 
counts  for  suppUes   purchased  by  the   Engineer 
in  charge. 


Enfinnr 
in  Charge 
lUor 
Absent 
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13.  Whenever  the  Engineer  in  charge  of  a 
party  finds  U  necessary  to  leave  the  party,  or  in 
the  event  of  sickness,  he  shall  at  once  notify  the 
Assistant  District  Engineer,  who  will  appoint  a 
person  to  temporarily  take  charge  of  such  partv 
and  in  case  he  fails  10  do  so,  or  during  the  in- 
terval of  such  appointment,  the  Transitman  shall 
take  charge. 

TRANSITMAN -DUTIES. 
Field  Book         ,^     ti,      t- 

Entries.  '4.   Xhe  Transitman  on  beginning  his  work 

will  first  enter  in  his  field  book,  the  letter  of  the 
District,  the  number  of  the  party,  the  name  of 
the  Engineer  in  charge,  his  own  name  and  the 
date  on  which  the  work  began;  each  page  shall 
be  separately  dated  and  initialed;  he  shall  make 
lull  note  as  he  proceeds  of  the  character  of  the 
country,  soil,  rocks,  lakes,  rivers,  creeks,  timber 
gravel  pits,  etc.,  on  each  side  of  the  line.     All  the' 
field  notes  must  be  cleariy  entered  in  pencil  on 
the  spot;  no  additional  notes  should  be  entered 
with  the  original  notes  after  the  day  on  which  the 
latter  are  written;  field  notes  must  not  be  inked 
in  or  altered  in  any  way  -copies  may  be  made 
in  ink.     All  plans  and  profiles  must  be  plotted  so 
that  the  end  nearest  Winnipeg  shall  be  at  the 
left  hand  of  the  paper  and  the  end    nearest  to 
Direction  of  Moncton  shall  be  at  the  right  hand  of  the  paper 
regardless  of  the  local  sinuosities  of  the  line        ' 


What  to] 
Rote 


Howjl 
entered 


Plotting 
Plan  , 
Proaie.: 


Horzontal  scale  shall  be  400  feet  to  an  inch 
'Vertical  scale  shall  be  20  feet  to  an  inch.  Ten 
miles  to  the  sheet. 

The  transit  instrument  is  to  be  used  on  all 
hnes,  when  the  progress  of  the  party  will  not  be 


Instru- 
mental 
Worli 


retarded  thereby  in  o« 

quicker  instruct  VLTbuL""''*''^  ''  "  ^''^ 
«nes  use  the  compass  Ir  ptfetr  Lf"'""'^ 
angles  with  the  bo/sevt.nt  ^  \^''**'   '^'^'ng   the 

ings,  or  both.     Observe   "or  Utitude'T"  ''^"'- 

noting  the  magnetic  variation  of  'he""""'' P-^^oa 

Check  your  azimuth  ire.^l^^ytTs  tlZT~ ^"^^^^T"' 

or  left  chec.  l^Vo^^^i^Tl"^-'-^:'  ''^'^ 
time  note  the  oiaenMir  if  ^    '  "'  '''^  ^^me 

^■e  Checks  toire'lctTc?'^'^^''^""^-^^- 

Hne'thC;:rcrosi;x^^h:  r/"-"^'--  «--^'- 

and  plus,  intersection  Jl  '''^/'at.on  number 
post;  when  the  line  runs  t'h;  1*""  '°  "^"^''» 
or  City,  take  enou;hTe:srrn''n:s'anf ' 'T 
to  connect  the  survey  with  thl  ^  ^"^les 

send  a  copy  of  sul  ™^P  °^  *"^«  P'ace, 

Office;  nofe^lTufyTrroln  ?^''  ^"^^-"'^ 
a"  buildings  that  arrnl^.ToTh?  ^^^  ""''  ^°'=^*^ 

supjiel x?h:\7:rp:^of  ;r ""'"  ^-^-'•-.„.  ,^ 

the  Chaining  must  be  correctly  SnTar  'T.'  = 
driven  at  the  enii  ^t        u  .    ■'^  *°"  a  stake 

number  of  chaiS  fro^fn  ^""'''■'''  '"*'  ""»"  '^e 
party  mark  dhrlon  S/^'v  f  P°'°*  °^  ^'^^ 
marked  with  the  letter  of  theT  ''"''  '"  "" 
number  of  the  party  '  '^'**""*  «"''  the 

havfnUt77roS:di:J::fj5«J^f  f  be  driven,  Ap„.  .„, 
written  ther-^r^n      Th     ,  ^^  deflection  angle  *'«''«''  • 

Cleared  to  enable  .evc^s  tTbe' Vken.^   ""^^^'""^ 


HotM.  bow 
BDtercd 


What  to 
note 


Rodman 


Ilou„ 


The  chaining  will  be  noted  regularly  in  the 
field  book  from  the  bottom  of  the  page  upward - 
each  hundred  foot  stake  as  driven  noted  on  a 
separate  line;  the  space  on  each  side  of  the 
column  for  distance  being  used  for  such  note  and 
sketches  in  the  right  and  left  of  the  line  as  may  be 
necessary  in  order  to  give  the  fullesft  possible 
information  of  the  country. 

Note  every  stream  and  river  crossed,  its  size, 
direction,  depth  of  water,  nature  of  bottom,  flood 
marks,  probable  maximum  volume,  and  when- 
ever possible  the  depth  to  solid  foundation ;  give 
full  particulars  of  banks. 

LEVELLERS'  DUTIES. 
15.  The  Leveller  will  open  his  book  by  en- 
tering on  the  first  page  thereof  the  letter  of  his 
District  and  the  number  of  his  part;,  the  name  of 
the  Engineer  in  charge  and  his  own  name  with 
date  of  commencement,  each  morning  he  will 
date  his  notes  and  sign  with  his  initials. 

He  will  be  careful  to  fully  instruct  his  rodman 
as  to  the  duties  of  his  position. 

All  field  notes  must  be  clearly  and  distinctly 
made  in  pencil  on  the  spot,  no  additional  notes 
should  be  entered  with  the  original  notes  after  the 
day  on  which  the  latter  are  written;  field  notes 
should  not  be  inked  or  changed  in  any  way ;  copies 
of  them  may  be  made  in  ink  and  reduced  levels 
entered  in  ink.  Great  care  must  be  taken  to 
preserve  the  original  field  notes  from  obliteration. 

In  making  entries  be  particular  to  describe  the 
locality,  line,  etc.,  so  that  any  other  Engineer  can 
easily  find  the  place  and  understand  the  whole  at 
a  glance. 


B.  M. 

1220.3 

DISTRICT  "A" 

PARTY  3. 


Bench  marks  should  be  regularly  established  »«<* 
about  every  i.goo  feet,  and  the  elevation  above  SSSln^ 
datum  written  thereon  thus, 
viz.:  the  elevation,  letter  of 
of  the  District,  and  number 
the  party.  Each  bench 
mark  must  be  fully  described 
in    the    column    of    remarks. 

When  two  parties   meet  both  

shall   check  on  the   same  bench  mark,  noting 
difference  in  elevation. 

On  location  the  bench  marks  should  be  about  On  Loctioa 
every  1,000  feet  and  always  at  the  two  ends  of 
heavy  cuttings,  tunnels,  deep  fi,,s,  bridges,  via- 
ducts, etc. ;  positions  should  be  selected   so  that 
they  will  not  be  destroyed  in  the  clearing  of  the 
railway  lands  or  be  interfered  with  by  the  works 
They  should  be  numbered  consecutively  in  each 
party  and  their  numbers  and  elevations  above 
datum  distinctly  and  permanently  marked  thereon 
with  blue  paint, and  on  timber  with  a    'scribe." 
When  the  Une  do,  s  not  pass  through  timbered 
land  and  other  suitable  objects  cannot  be  readily 
found  for  bench  marks,  substantial  posts  must  be 
sunk  m  thf  ground  at  least  five  feet,  and  be  well 
packed  to  insure  them  against  being  raised  by  the 

Note  every  stream  and  river  crossed,  its  size.  What  to 
direction,  level  of  surface  of  water,  difference  be-""*' 
tweea  high  and  low  water,  if  practicable  depth  of 
the  water  and  any  peculiarities  it  may  seem  to 
possess  Note  character  and  constituents  of 
matenals  along  the  line  for  classification  pur- 
poses. *^ 


•  13- 


Cross 
Section 


shall  be  taken  itfl  "'^  "°^^  ^«t'<"»s 

line   -Iw  ^  '"""^  "'^"°«"-  «s  those  on  the 

'•'"■""y '■«""« • , \,^' 


Cross 
Section 


What  to 


.14.  . 


over  the  ediTfrrdbedr    t""  "^  ^-''"WSee- 

the  width  at  formationwi  rbe  atr    r"  '"  """•> 

feet,  in  embankments    6   LLh       .'  '"  '°'=''  '° 

the  fonnation  width  ViStrlrr''"  ''"«''* 

height  the  formation Tdth  „f       I'  ^^'""^  ">«'  ^""^      ^ 

be  18  feet.     The  sZ  Zn  *''"''«"'''"ent  will 

horizontal  to  x  ve  fil '  T  '"J"''^  ^'"  "'  ''^' Slope, 
"ide  slope  win  be       h^- '        ?""  ''^•^"^"tioos  the 
embankmen       X  V''"' "'"'"' *°  '  ^"«cal.     Rock 

Cause  5  sSycattrHe^ce  in^^t'  ^^^^ 
vanoas,  the  levels  should  be  taken  r,/^  "'"■ 
and  south  of  the  centre  hV»  l'*''^"/'  ^eet  north 
^o  feet,  in  embankmems  6  ee"t  '°f  «'=»^^«-'' 
north  and  south  of  the  c  Ire  •'""'"■  ^ '^'=* 
high,  9  feet,  leve's  shouL  ,  t  '•  °^"  '^  ^"t 
cise  point  o'f  the  s^oo'lVe  ° ''tb"'^"  ^*  '""^  P'*' 
tal  distan-e  cut  fm'^  T  *'"'  ^■"'«"  horizon- 

cut  from  the  centre  line  recorded. 

tudiIlTecS;'S,.em  musTb  ''^'T''  '  '^-S'"  g?-.*«>'' 
manner  as  for  the  cZrTuL    J^.f'  '"  ''''  "^""^ 
«  -cessary,  cross    e'ctfon  "  so     '^  """^^'  '''' 


TOPOGRAPHER'S  DUTIES. 
i6.  The  Topographer  will  open  his  book  by 
entering  the  letter  of  the  District,  the  number  of 
the  party,  the  name  of  the  Engineer  in  charge,  hit 
own  name  and  the  date. 
I>utn>m.nt       He  will  carry  an  Abney  or  other  type  hand 
level,  a  fifty  feet  tape  line,  a  pocket  compass,  a  rod 
5  feet  long  to  sight  from,  a  levelUng  rod  graduated 
to  tenths,  and  should  generally  have  two  men  to 
assist  in  clearing  out  brush,  make  measurements, 
etc.     He  should  always  have  with  him  the  reduced 
levels  of  the  stations  so  that  all  work  will  be  on  the 
same  datum.     He  must  determine  the  contour 
lines  m  even  multiple  of  lo  fert,  locating  the  posi- 
tion of  the  round  figure  contours,  in  general  con- 
tour lines  should  be  taken  at  lo  feet  vertical  in- 
tervals;   he  will  carefully  fix  opposite  the  stake 
the  true  position  of  the  contour  line  and  will 
sketch  in  the  connection  b-tween  stakes;     for 
example,   assume  that  the  reduced  level  at  station 
12  was  found  to  be  976.2,  the  elevation  of  contour 
Ime  980  will  be  at  3.8  feet  higher,  etc.      Note  the 
distance  to  this  point,  10  feet  higher  the  next 
contour  will  be  found,  etc.,  etc. 
What  to  Bote       He  will  enter  in  his  book  in  pencil  on  the 
ground  all  the  artificial  features  met  with  on  the 
line,  being  particulariy  careful  to  secure  inter- 
section plus  and  the  angle  the  line  makes  with 
all  farm  lines,  township  lines  or  other  boundaries, 
the  names  of  the  owner  and  occupant  of  any  land 
so  crossed,  proximity  of  buildings,  cross  fences, 
etc.,  being  careful  to  tie  the  line  to  village  or  town 
surveys,  township  and  county  Unes,  measuring  to 
the  nearest  post,  marking  lots,  concessions,  ranges, 
or  other  local  subdivisions  in  use.     All  the  natural 
..16.. 


Z^l'  T  '"  "*  •»'*»«»>•<»,"  .tream..  shore., 
mrpns  of  .w«nps.  for„t..  r.vine  ridge,  .^d 

know  not  only  the  locality  of  a  hill  or  slope  but 
.1.0  us  shape,  steepness  and  height ;  sktch  'con- 
tour hues,  do  not  use  hatchings. 

.traSftUnr  "rV  *t'  ^^P^^^'P^^"'^  book  is  .How  En.„^ 
.iraignt  line  and  for  the  purpose  of  the  sketch  «  Book  I 

he  centre  line  of  the  survey  Z.y  be  considered  a' 
rthf^    r  "'^°-    "'«^*  "•=«««-''  -  »he  c-„: 

.ketch   but  rr  ""'  ""^  ""  '«"°«<^  ■"  the 
.ketch,  but  .f  a  large  angle  occurs  it  .s  better  to 

terminate  the  sketch  with  the  course  anTbeg  n 

sketches  F,x  the  distance  from  centre  line 
stake  both  by  levels  and  measurements  Each 
ttt  day?^'  ""'  ''  ^'""^^  ""  ^•'^  ---«  o? 

The  Topographer  should  have  a  knowledire  nf  Gen*-.! 
geology  and  Should  be  able  to  name  the  S  aL 

gnefsf  r^cl"  """*°°^'  ''''''  ^'"''^'  ^-°S 
eTetr    H  '   K^',?"'"*'''  «^"^""'  8r^^«"y  loam 
etc.etc.  He  should  also  designate  in  order  of  oc- 
curence the  several  trees,such  as  pine,spruce  etc. 

to  ™hf  t"'"  •*"''  ""  "y*  '°"  *he  main  essentials 
to  enable  him  to  only  select  the  important  thin^ 

The  width  of  the  belt  of  countiy  examined 
necessarily  depends  on  the  character  o'f  theTou^' 
try  through  which  the  line  is  being  run.  The 
reconnoissance  line  should  have  determined  in  a 
general  way  where  the  prelimirary  is  To  be  m„ 
wWch  should  be  as  near'to  a  pr^^icab     railway' 

be  Lvernld      '  'r*  '^^  "'''*'>  °*  ^^e  belt  sho"  Id 
be  governed  accordingly,  the  object  being  to  secure 


M  wiu  enable  the  best  potoible  line  to  be  located 
on  the  ground  under  examination.  I,  wi«  S 
Unrr'  h"''°"'  ""'  ''"•»  ">•  prelim ina^ 
anllll      .  •  "".  "'  '•""«  ""'Kht  line,  with  lijh^ 

IfofThe  .in!  l"  '*'P''«'*Phy  Will  be  required, 

series  of%hr^T'  '''V"'»»»'>«'y  »  m'le  2p  of  a 
senes  of  short  hnes  with  great  and  small  angles  a 

that  a  careful  study  may  eliminate  curvature 
On  a  s.de  hill  it  is  advisable  to  cover  he  whofe 
^ope;  ma  valley  It  is  advisable  to  include  the 

creetshoS-K^"'   f ""'"'"«  "'    »    "'"   o 
lakes,  etc  '^  *"'''"'  '«""''•"•"  »' 

^^^Note  specially  the  presence  of  springs  on  side 

FIELD  LRAUGHTSMEW. 

17.  The  Field  Draughtsman  will  plot  up  with 

care  the  plans  and  profiles  each  day  as  the  nl « 

are  rece.ved  by  him.     In  plotting  maps  he  wfu  do 

so  by  lat  tude  and  departure.   Show 'north  pi'" 

Tthr^rr'""""''"'""  ""^^•«'«'  -"'^W 
an  cnnt  '  the  magnetic  variation.  He  will  plot 
all  contours  w.th  care,  making  every  fifth  line 

Imes  the  elevations  in  feet,  referring  to  the 
datum  by  name.  The  left  hand  side  of  The  pajer 
Will  show  that  portion  of  the  J.-,  nearest  to 
Wmnip  The  same  care  will  be  taken  to  U^ 

"P  proules;the  grade  lines  on  profile  wil"    how- 
ev«,  be  fixed  by  the  Engineer  in  charge  'of  the 
party.     The  map  and  profile  must  contain  all  the 
..18.. 


info.n..tio„c....d  fori„t.e„„p,.  ....... p,.»e. 

Draugh,  „.„«  keep  hi.  work  up  ,i/ht  to   he 

field  work,  particularly  on  location  work      Th 
projected  location  should   be  made  by  the  En' 
gineer  in  charge.  ^    ^  *""" 

PRELIMINARY  LINES 

The  firlt  llT  '  P^""''"'«"y  "nes  will  be  run 
ine  nrst  prehminary  will  be  nm  o  ..■ 

possible;  use  either  ihe  transit  ^r  "^"''^  " 
picket  line  for  the  alignment  Do  „  7""'  °'  " 
backing  up:  this   linfT!  ^    ^°  ""^  waste  time 

use  offs' ts'freely  JLeWrel  ;'°''  *^'  """''''' 
ground  as  possfbl-      hVT  ?'''   '=°^«' "  «>"ch 

'evening.  cLckSg' with  trt  t'  "'*.  °'  ^°" 
The  Topographer  should  „.ake^°e  IT  '"°"- 
as  to  secure  all  the  informTt.onCsibi:""'''"^  '° 

morfclrsSiit"!'"''  ^'"""^  "«  -"  -«'' 
to  a  reasoLab-e TiL?     K  "  "  ''""^'y  «^  P°*«iWe 

dimcultXe;  Irwfrbrne'^X-  to-tT"*^'"' 
approximately  the  :urves  "epufred      To  T 

■n  such  places  must  be  carefuHv  ^n/  ^°^''*''^'' 

t^ptmifrf  '"^^-^^^^:^'::::^ 


Sttoelltob* 
tJKtd 

I    KirUto 
1  iitrict 
EniioMr 


Work  up 


First 
Prelimiaarr 


Second 
Preliminary 


.Xp.. 


FInt 
Locatloii 


Swond 
I«c«tJon 


Run  enough  pr.Iin.in.ry  line,  to  be  .bwlutely 

that  you  luve  eilwuited  tlie  poiiibiUUe.  of 

the  country  under  e«niin«tlon.  «»'""••«>» 

LOCATION. 
10.  Once  tlie  preliminary  Unei  are  all  mm 
pMed  and  .„fflcie„t  contourl  have' bVe'n 'InT 
enable  a  projected  location  to  be  worked  out  on 

SL^'"'  "*  '^'  ''"  '°""°"  «°  '"e  ground 
•hown  on  such  projected  location;  run  in  the 
curves  w.th  care;  in  thick  bush  it  i.'not  necessl™ 
to  run  m  spiral  curves;  cross  section  all  side  hilU 

cu'atr''  'd'""  "''  °"'  ''''  q-ntities  ac 
.n«h  !  • '  '"""  ""  """'"'  information  to 

enable  an  accurate  estimate  of  cost  to  be  made 
Ful  and  careful  studies  of  all  lar.^e  bridges  '[»: 
ducts,  etc.,  should  be  made.  ' 

al  the  information  secured.     The  working  profile 

sect„r/'"r"  '■"''"'''<'•  »"*»'**»'>-'  cross 
station,  paying  particular  attention  to  sections  of 
heavy  work,  bridge  and  viaduct  crossings  having 
due  regard  at  all  times  to  lines  of  total  cost.  Im! 
advisab  e  to  change  the  personnel  of  the  Engin  er 

es^^reTnZt  ••  ""  ''^'^'•. 'o-''-  -X  "e  found 
inTth?fi     ,  ,  cases; indeed,  before  consider- 

kna^lT   1°"'*'°"  ^'  ^''"'«'''  "  »  ««essary  to 
know  that  no  better  line  is  to  be  had  in  the  couniry 

the'^st\r"'"i°"'^  ^°"*'°"'  ^^  °°*  «•«'""'"»  that 

with  tSt  i  T  '*"'''•  ^^^^^  ^'»°""»  "«  ^et 

Staking    ?^'"  "*  permanence  which  the  final 

Drefer-h,!*!     """"■''=    ^'"^  ""^'""^  '*"«»>*  »  is 
preferable  to  wa.  t  until  the  right  of  way  is  cleared 


before  luch  final  gukine  out     All  B.n,fc  i«    . 

will  be  carefully  checkad  .J,!'      .     •    '"''  *^'"'«  ,"»•{  «^ 

will  be  .Ulc"doutri?«7.™en      ''**'"'•""" 
out.  error.  i„  chai^'e"  ,rX,:;;  --"  "••^•<' 

DIRECTION  OF  LINE. 

th.  n""  ^7  ''l*  P"''"*"  "'  ■n*««uring  .nd  record 
the  line  Of  railway  will  be  considereS  a.  ZT^ 

PLOTTING. 

th.""  f"  P''°*  "««•  profiles  will  be  plotted  so 
the  west    ly  end  will  be  at  the  left  haL "f'th: 

CROSS  SECTION  PLOTTING. 
23.  All  cross  sections  will  be  plotted  «n  th.. 
iMhT'Ti:""*  "'"•*''  "^  *^«  centre   fne  wint* 

at  tt  .rhUr'  "'"^'^  ^°"*''  °^  '•••= «-- "- 


DATUM 

sions  of  his  District      wC„  tn    ,       ,  *^"'''  ^'^'- 

facilities  to  seri.rp  th  "'^^"='  B  has  special 
-  that  al  loth  r  Di  ScJ!''"  'T  '*-'**  <?-bec, 
to  the  mean  sea  ifvel  "'"  "'  """"'''  ^«''""'' 


REFERENCE  HUBS. 
24.  Reference  hubs  should  be  placed  at  the 
begimimg  and  end  of  each  curve  and  on  tangent 
at  every  twenty  stations.     In  placing  reference 

i^ll'rV"  r"  '°  ''^  ''''  P°'°t  "y  intersection 
lanes  rather  than  measurement.  The  hubs  should 
preferably  be  set  at  an  angle  of  45"  with  the  Hne 
and  at  even  distance  of  say  100  feet  from   the 

lake      "?."     '^^^"  '"'^  "•^*'  -  --  «  ri'er  o 
lake  or  other  obstruction,  prohibiting  the  above 
descnbed  method,  it  is  advisable  to  set  off  a  line  It 

Tlubt  T  '"'°.°'''''  """  making  angles  of 
45  with  the  line  and  drive  two  or  more  hubs  on 
each  hne  at  stated  distance  of  50,  75  etc  fee^ 
from  the  centre  stake.     The  refer'enci  hub  should 

levfl  tT^  "'"'  "'  '°"^'  *"'*  ^'»°»W  be  driven 
leve    with  the   ground,    the  exact  centre   beine 

sue  Wh!  ""I''  "'*•*  '""^  "''«°''  «"<»  P'«^.  and 
Z  ,  T'^^  "'  '''"  ''^^°^^y  tJ^e  point.  For 
example:    R-  H.,  ,oo'  ,eft.  Sta.  zo6  +  .s.  B.  C 

TABLE  OF  BENCH  MARKS  AND  REF- 
ERENCE HUBS. 

a.J^u-^"^^"  of  bench  marks  and  reference  hubs 
descnbmg  exactly  their  position,  and  in  case  of 

IhL  T*J'  ^^'"^  *'*'*  °'"»*'«^  "d  elevation 
above  the  dat^m  of  the  District,  must  be  made  out 
and  copies  filed  in  the  District  Engineer's  office. 
The  position,    number  and   elevation   of   bench 

profile,  at  their  proper  station  and  plus. 

CURVATURE. 
26.  The  maximum  curve  on  a  level  shall  not 
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exceed  6°   (Rad.   oes  1      Th;, 
used  sparingly  and' only  when  theT  ''"""''   "" 
conditions  proiUbit  an  easl^  t    TT"' 
or  stoppine  nlaces  ,...,„  'a<»i>is-      At  depots 

.nycircu^stalTatrer^r/eeTLtrt""^' 
tween  curves  in  tt  J       '^!'"»"ni  tangent  be- 

^eet.earorthTt;xr;c::r°"^'^'^"^'^^- 

COMPENSATION 

line  compensate  o  o.  I       "  ^"''"^''^  »*  ^he 

the  curve  '^  ^^^  ''''«"=«  '°  the  index  of 

TRANSITION  CURVE. 

28.  All  curves  of  one  de^rp*  »„j 

spiralled  at  both  ends  by  pu^tlL  in  °'".'^'"  "' 

curve  in  accordance  with  fhe    able  and       T'" 

tion  which  follows:  explana- 

tangents  to  alfcir^urafcu'^esTo  '"  — ^^^ 
staking  out  the  transition  7  ^  "''"•     1° 

the  rules  below      ^""*'°°  =""'«.  you  will  follow 

asuSautdtntSr  """"^  "^^'^  -- 
"E.C."asusur   b)  Mar"''   «  '''''  "^•^•"  -<» 

towards  the  centre  of  fh        ""^  °*^'"***  ^^"^  "^'C-" 
centre  of  the  curve  (value  of  O) ;  this  is 


the  distance  the  circular  curve  is  moved  inwards 
(note  the  distance  within  the  limits  of  the  table 
should  be  as  great  as  possible) ;  (note  also  that  the 
length  of  the  transition  curve  is  a  function  of  it), 
and  that  it   should  always  be  long  enough  to  run 
out  the  super-elevation  called  for  in   the   table 
(see    Section)    62   (c)     Calculate     the    distance 
the  curve   "B.C."  should   be  moved   backwards 
by  formula   Tan.     ■<    Intersection   angle    x    O. 
(d)      Run     in     the     main    circular     curve     as 
usual   from   the    oif-setted    "B.  C."     (e)     From 
the   tangent  and  curve   as    thus    run  in,  make 
the   oif-sets  shown  in  the   tables  for  the  given 
value  of  "O".      These   are   the   same  IN  from 
the  tangent  OUT  from  the  curve  at  the  same  dis- 
tance from  the  "B.C."  and  "E.C."  of  the  transition 
curve.      At  the  old  "  B.  C."  the  transition  curve 
bisects  the  off-set  "0"    and   is   bisected    by   it. 
The  off-sets  are  calculated  for  every  30  feet,  one 
rail  length,  up  to  a  distance  of  240  feet,      (f)   To 
record  the  curve  put  in  new  "B.  C."  off-set  at  old 
"B.  C."  giving  Station  and  plus  as  usual,  "4.5  R. 
or  4.5  L.,"  as  the  case  may  be.      (g)   The  plotting 
can  be  done  as  usual  and  the  new  curves  drawn  in 
parallel  with  the  old  one  showing  the  spiral  at 
each    end    thereof,     (h)     The    description    for 
Right  of  Way  calls  for  a  given  width  each  side  of 
the  centre  line.     In  describing  land  where  spiral 
curves  are  used,  it  will  be  sufficient  to  say :  Thence 
by  a  tangent  bearing  "  N  "-"  W  ",  (as  the  case  may 
be,)  from  Station.  .  .  .to  Station.  .  .  .  a  distance  of . . 
feet.     Thence  along  a  curve  to  the  right  or  left,  as 
the  case  may  be,  of .  .  .  .degrees,  a  distance  of .  .  . 
feet;  thence  on  a  course  of .  .  .  .along  a  tangent 
from  Station ....  to  Station ....  a  distance  of ...  . 
feet,  there  being  an  off-set  at  the  beginning  and 
..24.. 


ending  of  the. . .   degree  curve  of . . .    feet  for  a 

tangent.     (,)    The  derivation  of  the  functions  of 
the  spirals  will  be  understood  by  foUoX  the 
e^lanat  on  and  diagram  given  below.    xleSb^' 
which  follow  obviate  the  necessity  for  any  cakuL 
tions  the  best  judgment  being  e«.  ised  in  seleS 

oTtSsS""^'*—"^ «--«-"  i:;s; 


•^5. 


DIAGRAM. 


a  e 


i! 


en  Cj  ^     n    ..S  ;$^ 
;i  Ji  r-1  '^    ii  "r 

-C  CC:  0^   ^     .    j; 
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Again,  N. 


1 .86 1    y,  nearly. 


Example  for  O  at  quarter  points  of  the  transi- 
tion curve,  O'-Ci)  .J  o  =  i  i6o  where  O  = 
lo  feet,  0  .  0.62s  feet.  At  H  point  of  curve, 
quarter  point  of  half-curve,  the  off-set  will  be  'A 
of  the  off-set  at  the  quarter  point  )  .078;  at  the 
}  8  point  (;,  point  of  half  curve)  it  will  be  3  ■  27 
times  this  amount  or  2.1 1  feet  all  for  a  total 
ori(;j.:al  off-set  of  ten  feet  opposite  old  "B  C"- 
half  length  of  curve  it  will  be  five  feet.  In  the' 
I>.agram,"D"  is  theold  "B.C." ;  P  is  the  new  off-set 

,  «o.,  ^°"  ^^^^  *'"'  "'■'="'"  <="'-^«  is  run  (see 
rule  C  for  position  of  point  P.)  The  transition 
curve  runs  from  A.  to  C.  and  is  staked  out  on  the 
ground  from  the  off-sets  given  in  the  table. 

Example;  Given  120  +  42,  Apex  I  =  ^  ^  3^0 
20,-6°    curve.      Therefore   tangent   of  circuUr 
cum  =  277  feet.  "B.C."  =  1,7  +  6s"E.C."       123 
+  03.8.  The  super-elevation  of  the  outer  rail  for 
he  curve  will  be  taken  at  four  inches,  to  reach 
this  elevation  smoothly  requires  an  approximate 
distance  of  at  least  240  feet.     Hence  half  length  of 
transition  curve  should  be  not  less  than  120  feet 
The  nearest  distance  in  the  table  is  130  feet,  giving 
an  off-set  O  of  3  feet.    The  uew  "B.C."(Point  P 
Rule  C.)   (tan.  ,i  x  x  o)  .  1x7+  65-0.87  -  117  + 
64.13.  The  new  "E.C."  will  be  123  +  03.8  +  o  87  = 
123  +  04.67.     Tne  "B.T.C."  will  be  116  +  34.,, 
the  point  of  junction  of  transition  curve  with 
circular  curve  "P.J.C."  =    118  +  0^  t:.      tj,      • 
/..■I.,.  ...  I10  +  94.I3-     The  cir- 

cular curve  will  run  from  this  point  to  121  ^  74  67 

"p't  !?r.P'™' «*  *!>«  «<»  °f  the  curve  starts  the 
i.  T.  C."  is  at  Station  124+34.67. 
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loc«!^^  ^  u  "  «1"Wng  attention  during 
location  are  those  at  117,  off-set  m  o  t<  ,?f 
ofl-set  OUT  0.49.     Station  x«  off-set  OUT  018 

and  E.C."  the  spiral  bisects  the  off-set  the  h,  h 
will,  therefore,  be  x.5  feet  m  from  the  old  '^.C" 


i 


TABLE. 


Table  of  off-sets  in  from  tangent  out  from  curves 
for  vanous  values  in  Central  off-set  "O^ 


Off-sets  in 
Feet. 
Half  Length' 
of  Transi-    j 
tion  Curve.  I 
30' 
60' 


130'       i86 


s 


90 

130' 

ISO 

«    180' 

210 
340' 

Half  Length 
of  Transi- 
tion Curve 

3o'| 
6o'| 
90' 

"  I2oi 

ISO' 

180'. 

2I0'j. 
240'  . 


> 


•  003 

.034 

.083 

0.193 1 


■  003 
.016 

054 

.138 

o  as 
0-43 


93 

.008 
•  065 


»30' 

.006 
.048 
.164 
•384 


362 


.001 
.01 
.036 
•  085 
0.17 
0.39 
0.51 
•75 

186 

■  004 
•  032 
.108 
.256 

•50 

.80 


237        262 


003 
.026 
.081 
.192 
•375 

•74 
r.17 


003 

.030 
.071 
■  190 

33 

•58 

1.02 

151 
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«nt^iir!;!'"""cf  "*'  "*""«  eastwanlly on  .  t.n-  Or.d.. 

SLir^.^  "•*"^''  ==  "•'  '***  P*'  «»"•:  ^.ing 

westerly  the  maximum  grade  will  be  0.60%  = 
31^8  feet  per  mile.  The  maximum  grade  i.  to  be 
used  sparingly  and  only  for  the  purpose  of  avoiding 
heavy  work.  The  best  grade  to  h.  h.^  :..  tbl 
country  must  be  securyri  „,  even,  „,«  -7^ 
curves  the  rate  of  grade  will  be  reduced  in  accord- 
ance  with  the  rules  for  curve  compensation. 

LEVEL  AT  STATIONS. 
29  Every  effort  will  be  required  to  secure  a 
level  track  at  stations  and  for  2,000  feet  each 
side.particularly  at  terminal  points,  water  stations, 
etc.  Under  no  circumstances  will  a  water  tank 
or  station  be  placed  in  a  sag. 

VERTICAL  CURVES. 
30.  It  is  important  that  all  changes  in  grade  be 
made  by  a  vertical  curve  of  such  length  as  will 
allow  t..e  longest  train  to  pass  from  one  rate  of 
grade  to  another  without  the  cars  piling  up  against 
sWdT:-H  '''''  """"'"  equipment, 'the';;; 
Ind  thic  I  "^S""""*"  ♦'•'"'  »•'  feet  per  station, 
and  this  rate  should  be  used  in  sags,  on  summits  a 
greater  rate  of  change  ma-  be  used,  but  not  to  ex- 
ceed 0.3  feet  per  station. 

BRIDGES. 
31.  The  following  data  will  be  required  for 
every  important  bridge: 

horizirr"'  °'  """"^  °" '  '^^'^ "'  -  ^«' 

10  feet  vertical  per  inch. 

(a)  High  water  mark  (extreme  flood  height). 


(b)  Low  water  mark. 
^Jc)  Bottom  of  rirer  or  .tream,  giving  nature  of 

tT«t  P"'^«'«"'  when  required  for  tU.  worlt.  A 
thorough  survey  muet  be  made  and  carefu  re- 
cords  of  game  taken.  ««iui  re 

Krade^n^"'^""""*,  """  ""  "'*''«•  »*»«  "<»  the 
So'uMh'iS''''"'''^'''"^-'^'-'*^-^ 

L™?  /'  ■'  '*""""'  """  •♦  "'*«;  vertical  in- 
orroL?'  •  «=°'>««'"'We  distance  e.ck  side  of  the 
proposed  crossing,  the  distance  to  be  proportionate 
^  the  .^portance  of  the  bridge.  Indicate  naturTof 
matenal  composing  banks,  bottom,  etc. ;  for  1^„ 
^portant  bridges  the  traverse  sho'uld  ™n  baS^^ 
mile  each  way  from  the  bridge  site. 

tion  of  p^T  "'  '""'  '"''«•''***''  ^'"^'"-^  '»«'*- 
mark.^     Clearance    required    above    high    water 
(c)    Shore  protection  required,  if  any. 

hJht  ^^  '*  "  "^vigable  river,  if  so.  what  clear 
height  IS  required  to  accommodate  the  traffic? 
4th.  Is  the  stream  subject  to  freshets?    Give 

i^ntrrr;"^''-"*-  ^— - 

site??;  J*"*  "  *^'  "*"*  ''*y  *°  '*'«^  *»>«  bridge 
site?  Give  nearest  distance  from  railway  station  or 

t^rSiry.""'  '"'''''  -''-  '^^  -"^  -  '"^  on 
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betai'Jr '" """  "'"'•°'  •"""'y  '•I-''*'. 

For  (»)  magonry?   (b)  cement? 
quarry,  proximity  of  gravel,  etc. 

WATER  SUPPLY. 

«,.  J''  J***  '"P°««nce  of  an  abundance  supply  of 
pure  soft  water  cannot  be  over-estimated.  Hence 
location  Engineers  will  be  particular  to  note  avai  -' 
•W  sources.  Softness  should  be  tested  with  soap. 
Scale  forming  material  by  boiling.  Try  to  find  a 
supply  of  suitable  quality,  that  wiU  flow  bygfavltj 

securely  packed  to  the  Chief  Engineer's  office 
COMPUTATION  OF  EARTH  WORK. 

l..™f  ■  !"  <=°°»P'«ring  preliminary  lines  table  of 
level  sections  may  be  used;  in  comparing  location 

be  ir"™  '  "^r^"*"*'-  of  earth  work  shouM 
cross  section  note  and  computing  from  same 
COMPUTING  OVERHAUL 

with  tt^Tr'."^!!  "'  '='""""**''  '"  accordance 

W*e  C    al  S,      ""T"    '"  *«  ^''«P'«  Profile 
«ate  C,  and  the  explanations  which  follow. 

PLOTTmo  AND  COMPUTING  OF  HAUL 
h,J^'  f "u"'''  ^"'^'^"^  *•"*  *^^  "mit  of  free 
^  be  ,  V:   '"°  '"*'    ^"-^  *'^«*  ""  '"''teril » 
^r^  T.        I*  ''""''"'^  P"«  P"  -"bic  yard 
per  loo  feet  overhaul.     See  Plate    'C"  for  dia- 
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-cut!  being  ^howa  in  red,  fills 


gram  of  overhaul- 
in  blue. 

For  purpo.e  of  illustrating  the  method,  take  the 
cutting  from  station  139  to  145  and  ,  jo;  the 
quantities  m  each  station  and  summation  of  «ime 
right  and  left  are  as  shown  in  the  following  table: 


bridge  must  all  come  from  the  cut  to  the  east 
there  is  no  object  in  plotting  it  otherwise  than 
from  the  right  to  the  left.  Call  each  Division  on 
the  profile  paper  100  cubic  yards  and  plot  over  each 
Mation  the  amounts  shown  opposite  right  and  l-*t 
The  curves  joining  the  several  points  will  cross  each 
other  and  a  perpendicular  line  from  the  intersec- 
tion point  will  be  centre  of  mass  of  the  cut  or  the 
fill,  as  the  case  may  be.     Next,  take  a  pair  of 

tZ.lZt'^  "T  **'t"  *°  '  "''""""'  °^  500  feet  on 
f !  fi.,      !  '""••     ^'"^  ^^"'^  '^'  <="^"  between 

tal  line,  all  below  it  comes  within  the  500  feet  free 
fl«ul.  Next,  take  600  feet  in  the  divisers,  join  the 
points  with  a  horizontal  line;  the  distance  between 
the  500  feet  line  and  this  latter  line  will  give  the 
number  of  cubic  yard^  hauled  600  feet. 

■•54-. 


A  further  itudy  of  the  cutting  at  Station.  1,7 
to  121  plus  3o,.nd  th.  fill  from  i  .1  plus  30  to  ,30. 
v'lll  bring  out  clearly  the  extent  of  the  haul,  etc. 
In  the  above  illustration  as  worked  out,  there  still 
remains  in  the  cutting,  after  the  flit  to  the  bridge 
i.  completed, 1, 807  cubic  yards, which  will  have  to 
be  hauled  to  the  right,and  upon  inspection  it  will  be 
be  readily  seen  that  it  all  come,  within  the  free 
haul  limit. 

Note  the  required  shrinkage  so  as  to  provide 
sufficient  material  to  make  the  embankment ;  note 
the  borrow  required  to  complete  the  embankment; 
•  so,  ,f  any  waste,  the  disposition  of  same. 
Classification  can  also  be  ),oted  on  this  diagram. 

Show  by  arrows  the  direction  the  material  was 
moved,  and  the  name  of  the  contractor,  the  date 
he  began  and  completed  hia  work,  etc. 

WATER  POWER. 

35-  Locating  Engineers  will  take  pains  to 
secure  all  information  possible  as  to  the  water 
powers  along  the  line  of  the  railway  or  within 
reasonable  distance  thereof. 

The  dnta  required  to  be  the  flow  of  the  river 
in  cubic  cubic  feet  per  second,  the  time  of  the 
year,  the  stage  of  the  river,  whether  normal  or 

IT^^T'.'^L^'^'^  '"  ^"*'  "**"«  °'  bottom  and 
banks,  kind  of  dam  required,  with  height  of  same- 
nature  of  river  bottom;  in  general,  such  informa- 
tion as  will  enable  an  intelligent  estimate  to  be 
made  of  the  value  of  the  power  and  the  cost  of 
developing  it. 

PEAT  BEDS. 
36.  The  presence  of  large  peat  beds  along  the 
line  IS  to  be  noted; give  the  approximate  area  and 
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depth,  send  in  to  the  Chut  v  ,_j 

pies  of  material.  ^""''  *  °«"  »"«»- 

GRAVEL  PITS  AUD  QUARRIES 

time  to  time  reporfon  tL  n  """"**'''  *™°» 

-e  material  .raCrrS:He^rS" 
EQUATING  VALUES 

tl.e'iie?£ir:?;^f  ^-^  ^-  the  office  of 
Value  of  degreTof  cufvZeToff  ;^'"''^'  ^'^•  = 
tninor  savings  in  length)  'f^otl  '*"""  ^'°' 
train  mile  cost  costof  n.    i  "'^  """^  *all, 

-e  fo.  calcStilttt  "  p"  e?t?;'°rr^^  '"^ 
etc.  '  "*=^  to  apply  to  units, 

DISCHARGE  TICKET. 

39.  All  men  in  the  service  of  th»  r 

have  signed  contracts  f„r  !i  «  Commission 

Ployment,    subjct     „     '      .    "'  """"''  °^  «™- 

discharging  a  i,ln    11'"^°"°"^    ^^^'•«-     In 

TRANSFER  OF  MEN 

from'n?::!^;;'^  ""^r^  t°  t-nsfer  a  man 

««schargeSS;:,  rSS'  ''.°""'  ''*^'^*"  » 
for  discharge  enter  tr«n  f       .  "'  "'"•     ^^  ^"a^o" 

reaching  t':  pat^*  ^S  th  '^"^  "'" °" 

ferred,  the  EnjZer  in    I  P*"""  '^  *""''- 

time  for  traveZg  bVL    ^^   ^"  ""°^  ''•'" 

-ute  and  his  rel'naL  ^X^ir  '''''''''' 
enroute.  travelling  expenses  while 
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RECEIPTS  TO  BE  T^KEN. 

41.  Receipts  in   triplica!.    for  all  -  .  „a: 

must   be  taken  from   "he   ,  .r  on  ^1 'C'        """ 

money  is  paid.  ^°   '^■'""  ^^« 

ACCOUNTS  TO  BE  CERTIFIED. 
42.  Whenever  a  service  is  rendered  or  mater 

forward  to  the  Chief  Engineer  for  approv" 
PAY  ROLLS. 

OUTFIT. 

.  1«  for  p.„i^  i„  „,„,j  wh.„  S 
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CAMP  OUTFIT  FOR, 8  MEIT- 


-BUSH  CAMP. 


'  ^«Wng  Reflectors, 
"est  of  6  Cook  Paik   , 

2  Dippers,  I  qt. 

2  doz.  Soup  pu.-,   „       . 

'  "oz.  Tea'sasLT'  ^^niteware. 
'SFork":^^-^a«<iied. 

,  «°z.  Soup  Spoons. 
^  doz.  Tea  Spoons. 

4   arge  Gravy  Spoons. 
^  'arge  Meat  Forks 
3  Butcher  Knives 
6yardsTowelHng,.ough. 
3$;pe?Brrs"-- 

1  doz  rt,  "^°"  handle  d  r/  , 

aoz.  Chopping  Axes  Cn^»  ^   '^  *  *»  'O-). 

^  f^- Axe  Handles  ^"°*''^'"  3  lbs.). 
4  Zinc  Pails. 
2  Bake  Kettle*  i^r.  ■ 
tight  lid).  ""  ^^-^ ''^^  *o  ^6  in.  X  4  in.  high 

^  Jong  Handled  Shovel. 
3  Boys'  Axes. 

2  Brush  Hooks 

;  ^«-  Small  Whetstones 
t  Meat  Saw 

^  heavy  Wire  Pot  Hooks. 
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I  Clock  (alarm). 

5  yards  Oilcloth  (table). 

I  Drawing:  Knife. 

1  Spokeshave. 

>  Jack  Plane,  with  extra  chisel. 

2  Scribes. 

I  Gross  iX-in.  Screws. 
200  feet  ^-in.  Cotton  Rope. 

3  balls  Twine  (coarse), 
'^-in.  Auger. 

'  r-in.  Aug'er. 

I  Screw  Driver. 

1  pair  Wire  Cutting-  Pliers. 

>  small  bundle  Copper  Wire  (.oo  feetj. 

6  tin  Candlesticks. 

Fishing  Tackle  (trolling  and  pole  lines). 

•  Letter  Book  and  Portable  Press. 

I  Hand  Hammer. 

I  bundle  Stove  Pipe  Wire  (45  feet). 


_^  J  Bell  Tents.   .4'  diam,.  3'  wall  and  sod-cloth, 
^^  J  House  Tent,   ,0  x  ,6,  5'  wall  and  sod-cloth, 

,^„:.  """^^  '^'"''  -  "  •«.  4'  wall,  and  sod-cloth, 

.Shelter  Tent,  9  x  9.  .0  oz.  duck. 

i«Canvas  covers,  6  x  8,  8  oz.  duck. 
3Canvascovers,8x.2,  ,ooz.  duck. 

■  Bo,Ier  Plate  Cook  Stove  (to  be  selected). 

5  Sheet  Iron  Heating  Stoves. 

2  Levelling  Rods. 

I  Stationery  Box. 

20  pairs  Snow-Shoes  (for  winter  work). 

12  Toboggans  (for  winter  work). 

•  ■  39  •  . 
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ntinental  Railway 

PARTIES  OF  EIGHTEEN  AND 
TWENTY-FOUR  MEN 

Amount  pTT   I  AMoiii^'^^r^rrT-^-^^-^— 
Man  w       "  '*     Amoc.vt  per  24 

— J*!^  _  Mbn 

.T.'; I '^ibsj  __  ..  I 

Uspice 

Bacon ' ' ' 

Beans  . . ' 

Butter  . . .' ' 

Biscuits. 

Baking  Powder! 
Beef  (corned)., 
isarley .... 

Beef(exti^act);." 

Corn  Meal ... 

t^oifee 

Corn  Starch 

l-andle*'. 

Currants." 

Codfisl,  . 

Cheese 

Cream  (condensid) 
Corn  (canned). . 
bssence  (lemon).' 
Essence  (vanilla) 
Essence  (gringer) 

Flour 

Gingrer.  .■.■.■.;    ■■■ 
Ham 

pops  ■■.'.'.'.'. 

Jam  

Lime  Juice. 

Lard "     ' 

Molasses 

Milk....;; 

Matches  .'.,1 

Macaroni 

Mustard  . ; 

Marmalade 

Nutmegs  .    

Oatmeal . 
Onirns.. 
Pork....    

Peas....;;;'; 

Prunes..       


mm: 


Articlks 


Potatoes  (dessicat'd) 

Pepper 

Pickle. 

Peaches  (dried) , 

Rice 

Raisins 

Su^ar  (white) 

Syrup 

Salt 

Soap  (washing) 

Soap  (toilet) 

S<xU 

Soup  (condensed)  .. 

Tea 

Tomatoes 

Tobacco  (chewing) . 
Tobacco  (smoking). 

Tapioca 

Vinegar 

Vegetablesjcompr'd) 
Worcester  Sauce*. . . 
Yeast 


Amount  pek       Amoint  per  ig  I  Amount  per  h 
Man  men  I  Men 


The  following  named  articles  may  be  selected  by  the  Dis- 
trict Engineer  in  quantities  varying  from  the  above  list  but 
retaining  the  same  relative  amount  of  meat  and  vegetable 
food  as  given  in  the  list: — 

Bacon,  Pork,  Corned  Beef,  Ham,  Peas,  Rice,  Oatmeal, 
Cornmeal,  Buckwheat  Flour,  Condensed  Soup,  assorted  Jam 
and  Marmalade. 

If  District  Engineers  find  from  further  experience  that  too 
liberal  an  allowance  of  any  article  is  .shown  on  this  list,  they 
should  reduce  their  orders  accordingly  and  advise  Head- 
quarters. Greater  proportions  than  shown  on  list  should  not 
be  ordered  without  special  authority. 

As.^istant  Chief  Engineer's  Office, 
Ottawa,  Dec.  19th,  1905. 
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The  Commissioner  of  .he  Tr.nsconlinental 
Railway 

MEDICINE  CHEST  Coi^TlNING  MEDICAL 

EQUIPMENT  FOR  ENGINEERS  IN 

CHARGE  OF  PARTIES. 

One  tin  box  with  lock,  key  and  strap,  of  neat 
Size,  to  contain  the  following: 

Bandages,  gauze,  2"  wide,  6 yards  long,  K  doz 
Bandages  gauze,  3"  wide,  6  yards  long  K  doz." 
Carbohzed  wool  in  %  lb.  packages  ...  lb 

C  ..boLzed  lint.  i„  ^  ,b.  packages .' " ',  ib 

Housewife  made  of  canvas  and  tied  with  a  tape" 

tH^^;r:::r''''"^^"^^'°''---p-°Ho7d 

.engtts"."'"""'    ''""'^'''     ""'    ^"''"•'""■'^  '-•" 

plain^rinr*"^'  ""''''   ^"'^  ''"'  ^'^"""'  '^'"' 

C.     Needles,  surgeons,  in  antiseptic  oil,  six  only. 

bottle."  ^    '      °-  °'  '  """  ^'  '"  ^"'-«P"<=  °i'  one 

reel."""     ^"'''  '="'"'""'^^'''  ''^''-  '•  ^.  and  3.  each,  one 

F.     Pins,  safety,  size  .^ one  doz. 

(.•;„M.        ■  '=°"""on three     " 

tield  tourniquet,  rubber  tube  with  clasp. 

^inc  ointment jT 

Blue  ointment •*.;  '  P°'- 

of  thrr"""'^'"'  'i'"'  '■°'"  ^P«"'«".'""epiecethe  length 
of  the  tm  contaming  box  and  ten  inches  wide 

oneyaXnT"^^'''^''^^^'^"^-^"  ^''^  ^^ 
•  •  40  B  .  . 


'^»'''«ts.  B'-chloride  of  mercury,  antiseoticv      ,c 
Ub^lled  "POISON"  and  directio„/;n  bout      "  "^ 

3  oz.^™"*"*'  '^'""'  ^'"'"°"'«-  '"''elled  with  dosage 

large  enough  to  contain  the  following  bottles,  packl 
ed  closely  .„  compartments  to  prevent  breakage. 
The  .ns,de  cover  of  the  pill  box  to  have  the  direc- 
tions for  use  of  the  remedied  enclosed.  These  direC 
tions  to  be  printed  or  type-written. 

No.  I.     Rheumatic  pill 

Sodium  Solicylat   ■■■gr.yU   '°° 

Vinum  Colchi.  niin y 

.Sodium  Bicarbonate er    2U 

Oilof  Wintergreen.......,;;;     Q^ 

No.  II.     Pill,  lead  and  opium,  for  diarrhoea  .  100 

Acetate  of  lead. g^.  2 

Powdered  opium !..gr.  V 

No.  III.     Pi„.  sulphate  of  quinine.".".gr."  5'.  ,00 

n:-^^- ™-'^^:'!"--p'>....gr.^6^:..:: 

"o-  V.     P,|I,  morphia  sulph er    k'     .no 

No.  VI.     Cough  Tablets. .'.^  .  ^ .' .^^ 

Ammon.  carb 

Pulv.  squills ['/'_ gf ""■  ' 

Pulv.  senegae ■■■■gr'.)^ 

Tinct.  camph.  Co jj  y 

Terpin.  hydrate "     * 

No.  VII.     Cathartic  No.   , . .' '. ^         ,^ 

Pil.  Cath.  Co.  

No.  VUI.     Cathartic  No.  2. . .  ,^ 

<^^'°«e> '.''.'gr.'^'u' 

Sodii  bicarb jw 

No.  IX.     Antifebrile  tablet V. ..'...  ,00 

Phenacetine '    v 

Caffeine  at "„„    it 

gr.  11 

•  .  4'  .  - 


Antiseptic  powder  (Jeys)  with  pUIn  tin  shaker 

•••••• oi.  I, 

Perry  Davis'  Pain  Killer |^  doz. 

Minard's  Liniment ^  ^oz. 

Carbolic  Acid  Ointment }(  ib,  box 

Directions  for  use  of  medicines  in  pill  box  to  be 

pasted  on  inside  of  tin  cover  also  on  a  loose  card  in 

inside  of  box. 

RHEUMATISM.     Pain  and  swelling  of  joints 
with  fever. 

Use  one  pill  of  No.   I.   every  three  or 
four  hours.      Keep  warm.      Wrap  in- 
flamed   joint    in   wool.       Bowels   well 
moved  by  two  pills  of  No.  VIII. 
DIARRHOEA.     Talte  one  or  two  pills  of  No. 
VII  or  VIII  in  four  hours  afterwards  take  one  pill  of 
No.  II  and  repeat  in  four  hours  if  diarrhoea  persists. 
CONSTIPATION.    On.-  or  two  pill,  of  No.  VII 
or  VIII  at  night. 

COUGH.     One  pill  No.  VI  every  three  hours. 

FEVER.     One  piU  No.  IX  every  four  hours. 

PAIN.  One  pill  No.  V.  every  four  or  six  hours- 
not  over  four  pills  in  twenty-four  hours. 

FAINTING  and  SUNSTROKE.  Revive  with 
ammonia.  Give  one  pill  No.  IV.  every  three  hours. 
If  fever  use  No.  IX. 

DRESSING  WOUNDS.  Dissolve  one-half  of 
one  antiseptic  tablet  in  water,  bathe  wound,  dust  in 
antiseptic  powder  and  apply  lint  and  bandage 

TO  STOP  HEMORRHAGE.  Windtourniquet 
around  limb  above  the  joint  higher  up  than  the 
wound. 

FOR  LICE.  Wash  well  with  soap  and  water 
Cover  surfaces  with  blue  ointment  and  change 
underclothes. 
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cutt^pfJ^I^iSf-     S-^f-Hn  ho.  water.     Then 

The  CommissioncR  of  the  Transcontinental 
Kailway 

CONTENTS  OF  CACHE  KEEPERS  CASE 

One  Pill  Box  containinjf  :- 

No.  I.     Rheumatic  pill 

Sodium  Solicvlat '. \rr' .,'xl''°° 

Vmum  Colchi.  min. . .      *     '^ 

Sodium  Bicarbonate '. . "  ' '  er'V  (^ 

Oil  of  Wintergreen ^ '  ^o   S 

''°- ALa'ie^^tlr  "'''""• '-'•'■-^-.- 
Powdered  opium . .         £'^',/ 

No-  I'v-  P^H'  ""'P''.^*^  °'  'i-^"-'  '•  Ir.  5^.  .00 
K,  lY'  „^'"'  strychnia  sulph. .  ^r  i/fo  ,^ 
No.  V      Pill,  morphia  sulph.'^^ ...    ^^^r  'w" '  ^ 

No.  yi.     Cough  Tablets  .■. *''*••'!? 

Ammon.  carb.  "*' 

puiv.  squiiis..:::;:.::;:-::;::f-' 

f'ulv.   senegrae...  %     J 

Tinct.  camph.  Co.:: :;:::;.  ;::-^'^-^ 

Terpin.  hydrate „" 

No.yiI.     Cathartic  No.  , *'•  ' 

Pil.  Calh.  Co.  '"" 

No.  vm.     Cathartic  No.  2 

Calomel -     °° 

Sodii  bicarb. . .       ^'^'  '^ 

No.  IX.     Antifebrile  tablet.;." ^'''  ^^  ,^ 

Phenacetme °° 

Caffeine  At ^'^'  ^ 

Absorbent   cotton , : ^'^'  u 

ff  XirSr-  ^"-''^^•°Vardsiong;;^°:: 

Adhesiye  Plaster  '  '"'• 

Carbolic  Acid  Ointment '  ^''■ 

Office  of  the  Assistant  Chief  Lngin^er. '  °'' 

December  i2nd,  tgos. 
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CONTENTS  OF  STATIONERY  i 
3  quires  Foolscap. 
3  doz.  Pea  Nibs  \ assorted) 
<'  •  3  pads  Letter  Head  Paper. 
6  Penholders. 
30  larjfe  Enrelopes. 
12  Pay.RoIl  Forms. 
,    ,    loo  small  Envelopes. 
I  Requisition  Book. 
6  Scribblinjf  Pads. 
I  Diary,  ^906. 
4  HHHH  Pencils. 
I  Canadian  Almanac. 
12  HH  Pencils. 
I  a  Transit  Books. 
12  HB  Pencils. 
6  Level  Books. 

tSO  feet  Tracing  Profile  Paper. 
ISO  feet  Tracinjf  Paper. 
10  yards  Tracing  Cloih. 
30  feet  Drawing  Paper. 
24  Thumb  Tacks. 
1  Stencil  for  rod*. 
X-pint  mixed  Carmine  Red  Paint 

1  pmt  White  Paint. 
'  pint  Black  Paint. 

2  Account  Books. 

(redLltJr'^'"''^""''''"""'^'^-'''*--'- 
I  box  Hub  Tacks. 
12  copies  of  Form  12. 

1  sheet  Blotting  Paper. 

2  los.  Red  Keel. 
6  blue  Oil  Chalks. 

I  set  Contract  Forms. 
24  Paper  Fasteners. 
I  package  Pins. 
3  Ink  and  Pencil  Erasers. 
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3  Soft  Rubber  Erasers. 

9  Rubber  Tops  for  Pencils. 

a  Aneroid  Barometers. 

I  Hand  Level. 

I  Compass. 

a  set  Squares. 

I  Protractor. 

I  Steel  Straight  Edge,  30  , 

:>  sets  Rod  Papers. 

,' i -pint  LePage's  Glue. 

1  pint  bottle  Sizing. 

I  pint  bottle  Varnish. 

1  100  Brazed  Link  Chain. 
3  Spare  Links. 

2  SO  Chesterman  Tapes,  reading  to  loths 

3  Brushes  for  Paint,  small  and  stencil  use. 

CONSTRUCTION. 

45.  Ten  to  twelve  miles  will  usually  be  allotted 
to  each  Resident  Engineer. 

It  will  be  the  duty  of  the  Resident  Engineer 
.mmedmtely  on  reaching  his  residency  to  study 
carefully  the  specifications,  contract  and  plans,  so 
as  to  be  prepared  to  decide  promptly  all  questions 
that  may  anse  within  the  scope  of  his  authority 
and  in  order  to  insure  this  end,  he  will  confer  with 
h,s  District  Engineer  on  all  points  that  seem  to  him 
o  require  explanation.  He  will  inform  himself 
fully  of  all  the  rules  and  matter  contained  in  these 
instructions,  and  conform  his  work  thereto  in 
every  particular.  He  will  do  all  the  instrumental 
work  required  on  his  residency  in  order  that  the 
contractor  may  rapidly  and  satisfactorily  carry  on 
the  .work  in  accordance  with  the  plans,  specifica- 
tions  and  contract.     He  will  make  up  monthly 


Hi     ' 
I 


4  I 


f  i 


""work.  .„,  l^  ZtlVZZr  •**  '"^ 
pUed  Jth    '  ■'*«"'""<»"  "d  contract  .r.  co. 

MSIDElfT  EHGIlfEER  RBPORTS 

the  District  fngi^,;"  *""•  '*  """.  otherwi^  , 

SUPPLIES, 

47.  The  Resident  Enein-er  .111  1. 
through  hi,  immediate  su«h        .    ""^  '■*'J"l»i«o. 
in.r.uppU.s;  and  i'7u3"    '"'!*""  *'*•'»"«"' 
"ch  li.t  at  all  time,  S  thrr'.!'""''  '^^-♦•'' 

3  pad.  Letter  Head,  "'"  "  ""•*"  "-r 

la  Wo.  303  Pens. 

6  5o.  170  Pens. 

34  Assorted  Pens 

5i.ei.'°"'«  ^"-^oo'  (Higgins.  Chin-Chin)  In.. 
*  paper  Pin,. 
50  large  Envelope,. 
100  small  Envelopes. 
1  bottle  Writing  Fluid. 
I  bottle  Copying  Fluid. 
»  stick  Japanese  Ink. 
I  h^r."^""*'"  *"•"*' Bands. 
^  J  bottle  Water-Proof  (Higgins-  Chin-Chin)  Ink. 

^^ibottle  Water-Proof  (Higgles.  Chin-Chin)  Ink.' 

'''"'''°;*/T°'''^"*- Colors- 
I  cake  Blue. 


•44'. 


in  Us  rwj. 
4  and  5. 
ourte«y  and 

«o  ««pedlt« 
!•  called  for 
ct  art  eom- 


I  cake  Carmine. 

I  cake  Cobalt  Blue. 

X  cake  Vermillion. 

X  cake  Chrome  Yellow. 

X  cake  Venetian  Red. 

I  cake  White. 

I  cake  Olive  Green. 

I  cake  VanDyke  Brown. 

I  cake  Chrome  Orange. 

X  cake  Paynes'  Gray. 
J  I  cake  Scarlet  Laire. 

I  cake  Burnt  Sienna. 
I         I  box  Paper  Clips. 
X  copy  Instructions. 

1  Levelling  Rod. 

2  Pickets. 

a  3  '^-Ib.  Axes,  with  handles. 

5  lbs.  Red  Keel. 

6  Blue  Oil  Crayons. 

X  pot,  >;.pint,  Red  Paint,  with  brush 

X  copy  Specification  Contract. 

S  yds.  Plate  A  Profile  Paper 

5  yds.  Plate  A  Tracing  Profile  Paper 

5  yds.  Tracing  Cloth. 

5  yds.  Cross  Section  Paper,  loths. 

5  yds.  Tracing  Paper. 

5  yds.  Duplex  Manilla  Paper. 

X  'oo-^Roe  Aluminum  Plated  Steel  Band  Chain. 

FUlers,  divided  feet  and  loths. 
3  Sheets  BlotHng  Paper. 

2  Transit  Books. 

X  large  Cross  Section  Book,  office  record, 
o  3a  Pencils. 

3  Penholders. 
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"  P«y  Rolls. 

I  Portable  Roll  Copying  Prew. 

1  lb.  Tinned  Tacks. 
4  Level  Books. 

2  Cross  Section  Books. 

3  6H  Lead  Pencils. 
6  Wo.  3  Pencils. 

24  Estimate  Sheets. 
I  a  Scratch  Pads. 

SIZE  OF  PARTY 

-i^aS:rand"lT«r  *';  """-"'  «  '«»- 
help  is  required  owi^air        *'^-     "  ™°re 

the  DistH^.  4nr  tVs^^pT^r  ■  ••' ^«  "^ 
NOTICES  TO  BE  SENT 

hisSid?n:yXTonfnr%°"  ^'^  '"^-'  «* 
District  En^nre"rnd7h?cS^ni''^^^^^^  "-^ 
his  post  office.  telegrapfaS'SeSoTe-ddr  "^ 

WORKING  PROFILE 

theS;tJJfEnSrdfSomt:"/  *'"'^^''  '-- 
to  make  un  »  „    ,  •  "°™  *he  location  profile 

p.i:^  L^Sa'r  TS:^  CtVrr  f  ''°''^« 

ing  profile  herewith  tT*  ^  ""°P'*  ''°''^- 
show  in  pencUtoe  ■  J'"'.^°'^''*8  P^fi'e  will 
contempla't:rl*t  j;.^'*™'"""*'  '"»"««-  -«« 

BOOKS  REQUIRED. 

book."  We!  tS'fieM  "'T  "^"  '''*'•  '  *'"«* 

book    Form  Ko    's    tLl    .'''^"'  "°'"  «'«=«°» 

booklmemorildn^  brk^nro^^r^^r "^ 

■•46.. 


On  the  fly  leaf  of  each  book  write  the  title, 
give  the  number  of  the  residency,  the  letter  of  the 
District,  name  of  the  Engineer  in  charge  and 
address  thus: 

"Bridge  Book." 

"Residency  No.  6,  District  A." 

"John  Jones,  Resident  Engineer." 

"Grand  Falls,  H.  B." 

Do  not  mark  the  cover,  number  the  pages, 
date  your  entries,  index  your  book,  be  sure  and 
enter  in  the  book  all  original  measurements,  do 
not  transcribe  notes  from  other  sources,  only 
original  notes  should  appear.  In  the  Transit 
Book  should  be  entered  all  notes,  reference  hubs, 
land  and  other  lines,  etc.,  so  as  to  have  a  complete 
record  of  the  aUgnment  and  land  boundaries, 
names  of  owners,  occupants,  etc.  In  the  Level 
Book  all  centre  Une  levels  will  be  entered  up, 
bench  marks,  etc. 

In  the  Cross  Section  Book,  Form  No.  8,  all 
original  entries  of  all  cross  sections  will  be  entered. 
.  All  original  notes  must  be  set  down  in  the  book  in 
the  field.  The  customary  way  of  entering  cross 
section  notes  usually  followed  in  American  prac- 
tice wherein  the  original  observations  are  not 
entered,  but  instead  the  cut  or  fill,  will  not  be 
allowed.  Make  your  entries  contiguously,  leaving 
enough  blank  pages  to  summarize  everything  in 
its  proper  place.  Index  each  Section  Station  by 
Station,  keeping  the  quantities  in  each  mile 
separate.  Never  erase  a  line,  if  an  error  has  been 
made  draw  Unes  across  it  and  write  the  words 
"Cancelled  erroneous";   if  notes  are  continued  on 

••47.. 


•  succeeding  ^.g„  „itr  to  it  .nd 
wnte  the  word,  "forward  from  p.ge, 


on  that 


page 


LE1T6TH  OP  SECTION. 

5*.  Sections  will  usuallv  he  ftn«^-i   ■    , 
Give  the  name  of  the  l„nff   ♦  »"«  m>le  m  length. 

»ote  the  bSi  and  .^H  '  ""  '"=^  «'««<»'. 
work,  with  C^f  n  '"''"«.  "*'«""  o'  their 
work     Plot  «U  t^!  T    ^^'^e  and  ending  of 

paper.  xoTet'^  ot  ^l^'t^Z::.  ^'"^  '•'•='^- 
work  to  be  plotted  and  th!  ^  "°'''  *""=**<"» 
the  same  day  the  »«.  I^ntities  computed 

each  month     Th7l^'„r      .       °'"'"'  excavated 
colored  withfi,;  '  '"*'°"  *^*«  "^ould  be 

Progress  profile  ?hr/have  the  vlr "[  *^' 
with  the  appropriate  coIoT!  *""*  "*''*'*'' 

BRIDGE  BOOK. 
53-  In  the  standard  bridee  boot  th-  -  * 

verts  or  «*h      T         ™«sonry  or  concrete  cul- 
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calcuUted  ;  describe  fuUy  and  carefuUy  the  exact 
kind  of  material  the  structure  is  founded  upon. 
Give  the  quantities.classification  and  disposition  of 
the  excavated  material.  Particular  care  U  re- 
quired to  insure  absolutely  safe  foundations.  Ho 
chance  will  be  taken;  in  case  of  doubt  consult  the 
District  Engineer.  Under  each  structure  enter 
the  name  of  the  contractor  and  the  foreman  in 
charge  of  the  work,  the  date  in  which  work  staned 
and  ended.  This  Bridge  Book,  properly  aUed  up, 
wiU  be  returned  to  the  District  Engineer  as  a  final 
estimate  on  the  completion  of  the  works  therein 
entered. 

PILE  AHD  TRESTLE  BRIDGES. 

54-  In  the  construction  of  pile  and  trestle 
bridges,  a  competent  Inspector  will  be  suppUed, 
whose  duty  it  will  be  to  watch  the  driving  of  pUes 
at  all  times  and  to  keep  a  record  of  all  piles  driven. 
The  Inspector  shall  require  pUes  to  be  driven  such 
depth  as  wiU  make  them  secure  against  being 
washed  out  by  scour,  and  in  accordance  with  the 
clause  of  the  specifications  relative  to  pile-driving. 
See  Section  of  Specifications  145. 

The  record  of  all  pile  and  trestle  bridges  shall 
be  kept  in  a  book  ruled  and  headed  as  per  sample 
herewith.  For  convenience  in  designating  any 
particular  stick  of  timber,  he  will  caU  the  first 
bent  nearest  to  Moncton,  Panel  A;  the  second 
bent  and  span.  Panel  B,  etc.  P-!es,  posts,  stringers, 
guard  rails,  will  be  numbered  from  left  to  right 
(i.  e.,  south  to  north)  and  the  bridge  ties  wiU  be 
numbered  in  the  same  direction  as  the  letters  of 
the  panels.  The  position  of  the  bridge  will  be 
designated  by  the  station  and  plus  of  its  beginning 
and  end— and  the  number  of  the  same.     In  ac- 
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to  which  eac?»n!  ?°'/f"<"  ««»*  «how  the  depth 

five  s:tr;f\s^;^^7".  *'/  f*'*  "^  '"*  ^^^^ 

Bridge  ITo.  lo 
Stations  1604. 60 


PANEL  C. 


REMARKS. 
The  toil  at  this  bridge  ii  sandy  at  a  depth  of  about  i »  feet. 
itePf*  "*•  'it*  ."Tike  a  hid  stratGm  of  materiaivriJh 
which  piles  cannot  be  driven  more  than  j  or  3  feet. 

I  had  the  depth  to  hard  material  also  tested  with  water  jet. 

55.  This  record  book  of  the  Inspector  will  be 
turned  over  to  the  Bridge  Engineer,  who  will  then 
make  up  a  completerecordforeach  bridge  inform  as 
shown  below,  in  which  (a)  represents  the  height 
of  pile  from  the  surface  of  the  ground  to  the  top  of 
cap  timber,  and  (b)  represents  the  length  of  the 
pile  below  the  surface  of  the  ground.  Following 
the  record  of  the  piles  there  must  be  a  complete 
bill  of  piles  and  other  material  used  in  the  con- 
struction of  the  bridge,  and  a  memorandum  of 
any  facts  of  interest  or  importance  connected 
with  the  situation  of  the  bridge  or  its  surround- 
ings. In  this  record  and  in  their  proper  place,  all 
timber  culverts  and  cattle  guards  must  be  entered, 
with  description,  dimensions  and  bill  of  material; 
also,  all  truss  bridges,  with  location,  description, 
and  dimensions  and  bill  of  material  in  the  floor 
system. 
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Bridge  No.  xo.    Station  r6o  +  60. 
PILE. 


Panel.  1       t 

A        «  =  6K 
b — 14' 


ft-  *=r      .=3^'   .^ 

b— I4K     b— 13'       b_ 


9' 
»5' 


BILt  OF  PILES  DSED. 

'59  16 

78 

ao 

40 

REMARKS. 


e    Pe«. 

Strincers 

Cam 

Guard  Rails 

Sway  Braces 

RetaioinE  pUnk 

J««k«ne  bolts. 

G.  R.  Braces 

Prtft  Bolts 

Spools 

Wasl 


BILL  OK  MATERIAL. 


»      Size. 
°,  1 16 '  X  a6' 

*,,  »    9"xi2- 

3   X  10"  X  20' 

-  6oo'  B.M. 


'ashers 

FORCE  RETUIWS 
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It  wiU  show  the  number  of  men  employed  each 
d«y,  the  number  of  teams,  hoisting  engines, 
derricks,  etc.,  all  classified  as  called  for  in  Form  54. 

Under  remarks  note  any  special  information. 
At  the  end  of  each  month  summariie  the  force 
returns  giving  daily  average  and  total  days'  work, 
average  wages  paid  for  men  and  teams,  all  the 
mformation  caUed  for  in  Form  No.  55.  Send 
one  copy  to  the  District  Engineer's  office  and  one 
copy  to  the  Chief  Engineer,  Ottawa,  Ontario. 

Under  remarks  briefly  state  the  progress  of  the 
work  in  each  mile,  the  location  of  pile  driver 
steam  shovel,  etc.,  and  station  at  end  of  track,  etc' 


MONTHLY  PAY  ROLLS. 

57.  On  the  first  day  of  every  month  all  pay 
rolls  are  to  be  made  out,  with  deductions,  if  any. 
in  tripUcate,  on  Form  No.  143. 

Personal  expense  statements  are  to  be  made  out  B»P«» 
on  Form  No.  aa,  in  tripUcate.  Accouat 

Ail  bills  are  to  be  rendered  in  triplicate,  to  *'" 
which  certificate  of  receipt  of  the  goods  or  service, 
as  the  case  may  be,  shaU  be  attached. 

Approximate  monthly  estimates  in  tripUcate^"™*" 
WiU  be  prepared  on  Form  Nos,  4  and  5. 

witlf^^T  ^K°"'  ^  ^  '^*'  "P  ^  accordance  gSST 
wjth  sample  sheet.  "«••« 

AH  to  be  certified  to  and  be  signed  by  the 
Enpneer  in  charge  and  forwarded  by  first  mail 
to  the  District  Engineer  who  wiU  approve  same 
and  forward  to  the  Chief  Engineer. 
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CHECK  ALIGlfMEWT. 

58.  The  Resident  Engineer  on  takin.  -i, 

of  hie  residencv  win  ..  -  •  , .  """"B  charge 

°-  ^M  a..  C.  or  other  points,  B.  M's  etc 
TSe  «  'n  "°"'  '"  ^=  PRESERVED. 

t.inS\Kr„grou  r  wor?r;  r '°  "•  =••^- 

conforo,  to  them      ShoT.?H   '         "  '""'"^  ""'^ 
be  found  note  re  aitlor"  !« '="^""'=i«' 

•ocLonltLt"""  """*  •''"  "^'^   -•t'^  the 
MILE  POSTS 

and  ending  of  mile  th„rS^'  '^*  beginning 

t^ougho„^ttiri;;tra^°zr'''^T^^ 

excavated  from  cuts,  borrow^ts  dill,  "*' 
must  be  estimated  on  Ihe  mi^wS  £^L"\  ' -'V 
was  excavated.  The  cost  of  Iv^^^  ftem  ^f  ™" 
on  each  mile  must  be  k.nt  .     ^  °^  ^'"■'^ 

material  is  haul^  f™*  '^  'P'""*'  ^°  *h«t  « 
must  be  so  dtSited  "  t^^^^J  *°  ""^^''^  " 
mileage  cost,  tocase  a  bo^  ■'  ''"''^'"^  ^""^^ 
one  mile  and  the  mate^.I.T*'"*  ''  ''"°'^  "^ 
excavation  will  be  ^r^^  ^       *"  ""°*^*''  '»'<=h 

t^e  earth  is  pla?:,tr;rre;r"  ^''•- 
PROGRESS  PROFILE-HOW  COLORED 
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on  Plate  A  profile  paper,  in  every  respect  simlLr 
«  IZ^^t''  "•'•*•  ='  "-'-"•  ^War  e'i 
the  Resident  Engineer  each  month  in  time  for 
lum  to  post  up  for  the  month.  Show  in  color, 
for  the  given  month,  as  below,  the  excavations 
moved  and  embankment  placed.'  Show  the  index 
of  these  colors  under  the  title  in  the  profile  For 
Januanr.  Cobalt  blue;  February,%ermil.i;n. 
March,  chrome  yellow ;  April,  Venetian  red/C ' 

liT\  ^r*  ""''  ^"°'  J-'y'  Vandyke  brown-' 
August  Antwerp  blue;  September,  chrome  yel' 
low;    October,  Payne's  erev-    WoJ™k  . 

lakr- n.^.^1.  "'""^srey,  flovembcr,  scarlet 
'SKe,  December,  burnt  Sienna. 

Show  on  the  profile  the  direction  the  excava- 
tion «  being  hauled  by  arrows  and  by  plotted 
haul.  Note  above  each  structure  in  inkf  the  d"  te 
work  Started  and  ended,  at  what  bridge  the  pi  e 
dnver  is  working,  end  of  track,  etc.;  rive  the 
contractors  name,  and  such  other  da  a  as  wm 
plainly  indicate  the  progress  of  the  work 

SUPER-ELEVATION  OF  OUTER  RAIL 

ON  CURVES. 

62.  As  all  curves  1°  and  over  will  have  their 

ends  eased  off  with  transition  spiral  cu^es    the 

tangents  will  be  level.     The  super-elevation   ^n 

the'l?  "V""  !?"'^  «'"''"'»'  increasing  w"h 
the  increased  radius  of  the  spiral,  the  whole 
-nount    f  tte  super-elevation  caUed  for  in  the 

the  Li^JeT  '"  ""  ''"*  ''^  °"  *^^  «=-">-  P-t-  0"' 
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TABLE  OF  THE  SUPER-ELEVATIOlfS  OF  THE 
OUTER  RAIL  Oil  CURVES. 


D^re*  of  CuTT*. 

o"  —  30' 

I°— 00' 
1«  -  30' 

ao  — 00' 
a«  -  30' 
3°  — 00' 
3°  —  30' 
4"  . .  00' 
4°-3o' 
5°  — 00' 
S«  -  30' 
6°— 00' 


Amount  of  Supar-  -- 


lyr 

ayi" 
»H' 
3,  " 
iH" 
iH" 
aH- 


45 
60 

75 
90 

i"K 
135 
»57K 
180 

303K 

aa5 

a47X 
370 


feet 


STAKHTG  OUT  WORK. 


-.cum'  t  SjTup^S  ^•/'~'  ^""^ 

shown  on  the  enide  ««.«*,        ««b-gr«de,  as 
Use  good  strong  stakes,  well  driven- Sfi..' 
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DITCHES. 

64.  Catchwftter  or  surface  ditches  shall  be 
staked  out  and  be  excavated  at  the  same  time  as 
the  cuts  are  opened;  they  should  be  neatly  cut, 
placing  the  material  in  the  embankment  if  re- 
quired to  make  the  fill,  otherwise  on  the  lower 
^de  in  a  uniform  manner.  Ditches  should  not  be 
less  than  eighteen  (xS)  inches  deep  and  two  (a) 
feet  wide  at  the  bottom,  with  side  slope  of  lyi 
horizontal  to  i  vertical,  and  should  be  at  least  ten 
feet  away  from  the  edge  of  a  cut.  Secure  a  good 
grade  to  allow  the  water  to  run  away  freely. 
Keep  the  outlet  away  from  the  toe  of  the  embank- 
ment so  as  not  to  endanger  same.  All  ditches 
must  be  left  clean  by  the  contractors. 

DANGEROUS  TREES. 

65.  The  Resident  Engineer  will  specially 
mark  all  leaning  trees  that  are  liable  to  fall  across 
the  telegraph  line,  or  that  may  fall  across 
the  right  of  way,  standing  outside  thereof,  and 
will  see  that  they  are  cut  down  and  removed  as 
called  for  in  the  specifications,  Clause  7. 

LARGE  BLASTS. 

66.  Under  Clause  13  of  the  specifications, 
large  blasts  are  restricted.  On  side  hill  work 
the  tendency  of  such  large  blasts  is  to  throw 
material  to  waste.  If  it  is  required  in  an  adjoin- 
ing bank,  the  contractor  must  supply  free  of  cost 
for  every  cubic  yard  so  wasted  one  and  one-half 
cubic  yards  of  other  suitable  material  for  the  bank. 

PUBLIC  AND  FARM  ROADS. 

67.  The  Resident  Engineer  shall  take  partic- 
ular care  to  insure  that,  at  all  public  and  farm 
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tractor   to  •    strict   .,L     *  T  **  **  «««»- 

matter.  "  """""^   ^»   ««.  particular 


IBIld* 


GRUBBI5G. 

pw  (see  Clau«  „  of  .peciflcatJon.). 

CENTRES. 

70.  Resident  Engineer   will    ai„- 

•U  cutting,  from  tiaTto  d Jl      ^       ""'""  '" 

tractor    excavatinrto    th-  ."""^'  *'  "=««- 

•lopes,  and  Jusefth,.  Ik     ?'"^'*'    "«»    "d 

slopes  must  i,e  remov^      SlS.^T"'    ""'''    «"> 
solid  must  be  carefu^^uarSVgL^S!'  '"''^^  ^ 

BACKFllLWG  ROCK  CUTS 
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grade  is  flnished.    The  material  uied  shall  be 
broken  stone  or  coarse,  clean  gravel. 

EMBANKMENTS. 
7a.  Embankments  are  to  be  built  of  the  full 
width  and  slope  called  for  in  the  specifications. 
In  getting  out  formation  width,  make  proper 
allowance  for  subsidence  as  called  for  under 
Section  39  of  the  specifications.  Embankments 
up  to  16  feet  in  height  will  be  i6  feet  wide  at 
formation  level,  beyond  this  height  18  feet  wide, 
side  slope  for  earth  i  "^  to  i,  for  rock  i  to  i. 

BORROW  PITS. 
73.  Borrow  pits  will  be  staked  out  when  and 
where  required ;  they  must  be  left  clean  and  neat 
with  slopes  of  \%  horizontal  to  i  vertical,  and 
must  not  be  excavated  closer  to  right  of  way  lines 
than  three  feet  and  not  closer  to  the  toe  of  em- 
bankments than  the  distance  called  for  under 
Section  30  of  the  specifications.  Where  possible 
they  should  always  be  left  so  that  they  will  drain 
through  the  nearest  opening. 

FINISHING  STAKES. 
74-  Resident  Engineers  will  set  accurately, 
squared  strong  stakes  at  each  station,  marking  the' 
toe  of  the  embankment,  the  edge  of  the  cutting, 
the  edge  of  the  embankment,  correct  as  to  finished' 
levels  and  Une,  and  will  see  that  the  embankments 
are  graded  so  that  when  fuU  settlement  takes 
place  they  will  conform  to  such  stakes,  and  that 
the  cuttings  are  excavated  cleanly  and  neatly  to 
the  full  lines. 
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STATIOir  GROUNDS. 
.fJ^'  ***'*"**  Engineers  will  secure  plans  of 
stahon  grounds  and  will  not  allow  any  borrowing 
to  be  done  within  the  limits  of  the  site.  Tracks 
and  buildings,  drains,  etc.,  will  be  accu«teS 
located  and  staked  as  shown  on  the  pZ  ^ 

TRACK  CENTRES. 

StJo:^"!''  ""*'*'  ''*"  ''*'  accurately  set. 
Stations  on  tangents  to  be  every  loo  feet,  on  curves 
evenr  so  feet.  Mark  the  beginning  of  the  7d- 
i^ri"'"'!.'  ""*'■"'  **  30  feet  intervals  on  same. 

S  T  ^""'"^  °'  ''''  ^P'"':  «""  "»«"*  be  laid 
w^th  broken  joints;  in  passing  around  curves 
shorter  ra.Is  will  be  provided  in  order  that  The 
centre  of  one  jomt  shaU.  as  near  as  may,  be  oo- 
posite  the  centre  of  the  opposite  raiL  Lhs 
shoud  not  be  cut.  Track  must  be  fully  spiked 
« It «  taid  and  the  spikes  must  be  set  vertfcaUnd 
toven  home  so  closely  as  to  hold  the  rail  firmly  to 

spUte.  The  track  must  be  gauged  as  spikes  are 
dnven  at  "joints",  "centres",  and  "qCers" 
^d  no  excuse  will  be  taken  for  inaccurirglug-' 
eft'  8?i  r*^""*  ^°*'  *'"''  ^'  ""  B»«ged  to  4 
m^^^.?""  '=™'  ^"  --^«-  With' 

ft.  8^  in.;  40,  4  ft.  8K  in.;  5°,  4  ft.  8^  'in';  fio 
4  ft,  8H  m. ;  7°,  4  ft.  8^  in. ;    8°,  4  ft.  8?4  in. ; 


9°,  4  ft.  9 


10°,  4  ft.  9  in. 


th.  J^?  ^°'°i.'  ""*"'  "''  ^™"y  *""«1  «  place  by 
the  full  number  of  bolts  well  drawn  up,anLpec2 

nut  W^H    °""  "'  """'  *°  *»•«  "^Ijustment  of  a^r 
nut  lock  device  which  may  be  used. 
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Ballast  grades  will  be  set  and  the  top  of  the 
rails  must  conform  to  the  level  called  for  by  them.  ^^'** 
Particular  care  is  demanded  in  packing  the  ties ; 
the  tamping  must  be  thorough,  the  tie 
thoroughly  supported  throughout,  the  space 
between  the  ties  packed  full  and  the  shoulder 
at  the  end  of  the  tie  as  called  for  in  specifications, 
and  cross  sections  of  same.  The  slopes  to  be 
neatly  and  exactly  laid  to  that  called  for.  Partic- 
ular care  will  be  taken  to  set  the  ballast  grade 
stakes  on  curves  to  give  the  proper  super-eleva- 
tion called  for,  the  inner  rail  being  kept  to  the  true 
grade.  On  spiral  curves  the  super-elevation  will 
be  gradual  and  proportionate  to  that  on  the  cir- 
cular curve,  the  tangents  bcmg  level. 

SWITCHES. 

77.  Special  attention  should  be  given  to  the 
laying  out  of  switches,  turnouts  and  frogs.  The 
frogs,  of  angles  of  6°  22'  and  those  of  9°  known 
as  number  9  and  number  6K,  only  will  be  used. 

All  turnout  curves  are  considered  as  beginning 
at  the  fixed  end  of  the  slide  rail,  and  all  Engineers 
must  make  their  calculations  for  determining  the 
position  of  head-block  and  point  of  frog  on  this 
basis.  Sidings  at  different  distances  from  the 
main  track  will  be  located,  in  the  absence  of  special 
instructions,  according  to  the  following  table,  the 
turnouts  being  from  straight  lines. 
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TABLE  SHOWrao  ALIGUMEWT  OF 
SIDWGS. 


The  ends  of  switch  ties  must  be  laid  nff  ♦„ 
line  parallel  with  the  nearest  rail      r,,    5      ■" 
opposite  frogs  shall  be  cut^e^ve 'fe^  ,        "^^ 
bent  to  a  standard  patterL  T;^^  fl^erT' The 
gauge  of  track  of  all  turnout  leads  shalUe  4   8^- 
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BUILDINGS. 
78.  The  location  of  all  buildings  will  be  de- 
cided in  the  office  of  the  Chief  Engineer,  and  the 
Bridge  and  Building  Engineer  will  receive  in- 
structions in  regard  to  location.  Special  care 
must  be  taken  in  the  laying  out  and  construction 
of  foundations,  and  a  full  record  must  be  kept  of 
the  dimensions  of  all  masonry  built.  The  follow- 
ing rules  will  govern  the  location  of  all  buildings 
and  platforms,  as  to  their  distance  from  tracks, 
viz.;  The  tops  of  all  platforms  adjacent  to  the 
main  track  should  be  12  inches  above  the  top  of  the 
rail  (conforming  to  the  grade  of  the  track)  and  the 
nearest  edge  of  the  platform  2  feet  9  inches  from 
the  gauge  side  of  the  rail.  The  tops  of  all  freight 
platforms  on  side  tracks  for  general  use  should 
be  3  feet  8  inches  above  the  top  of  rail  on  side 
track  (conforming  to  grade  of  track),  and  the 
edge  of  platform  3  feet  3  inches  from  the  gauge 
side  of  the  nearest  rail.  No  building  should  be 
located  hearer  than  7  feet  in  the  clear  from  the 
centre  of  the  main  track. 

No  building  should  be  nearer  than  6  feet  from 
the  centre  of  any  side  track,  which  is  used  for 
meeting  and  passing  trains.or  for  general  purposes. 
All  buildings  or  other  structures,  erected  by 
corporations  or  other  parties,  and  all  stone,  ties  or 
timber  piles  for  Company  use,  should  not  be  located 
nearer  than  6  feet  from  the  nearest  rail. 

PERMANENT  STAKES. 

79-  Resident  Engineers  will  plaut  permanent 

stakes  at  the  B.  C.  and  E.  C.  of  every  curve  and  at 

the   point   of   commencement   of   spiral   curves, 

when  the  track  laying  and  ballasting  is  completed; 
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En^ii?*'^'"*  *^*^  '^"  «q«isition  their  Di.trict 
Engineer  for  suitable  monuments. 

V  PERMAKEKT  BENCH  MARKS 

true'L^ei'/.rr''*  '"''  """'^  ''-'--  *«> 

DIARY, 

81.  The  Resident  Engineer  will  keep  a  dailv 

conS  r  "^l  "'"^  °*  '"  instructions  VvefS 
contactors;  he  will  enter  the  date  on  whiTh  work 
under  each  contractor  began  and  ended;  theZte 
of  begimung  and  completion  of  ail  opening  and 

2r  ,  ^'"•'  "'  ^°''^'  »'«»  notes  clasSXg 
Z.,"  ;•*''  °'""°*'  '"  ^'^«1»  the  contS 
handles  h,s  work  and  such  other  notes  ZZ 

mTde  the  dT  '*:  """"**  classification  to  be 
S^„  '  .  "**  °'  "y  'P*"»'  °o«<=es  or  instruc- 
tions served  upon  contractors ;  every  item  bearin,r 
upon  the  work  should  be  ente'red  7a^^^r  Recorf 
m  your  diary  al'  storms,  such  as  ext^ordSj 
high  wmds,  hea  7  rainfalls,  low  temp«Z^ 
excessive  snowfalls,  etc.  «mperatnre«, 

LIMIT  OF  HAUL. 

is  tn  K  ^l  '","!f  •"  «"«Jerstood  that  all  excavation 
«  to  be  hauled  to  the  limit; no  borrowing  wufbe 
permitted   unless  the  overhaul  price  exceeTs  tJe 
earth  work  price.   When  it  is  necessary  to  wasfe 
the  material  should  be  used  to  wide?  emZL.' 

umformly  and  evenly  distributed.  No  waste  wUl 
be  placed  on  the  sides  of  cuts  nor  overW  pS 
on^waste  unless  fir,t  approved  by  the^^K 
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The  contractor  should  be  told  where  the  ex- 
cavation is  to  be  hauled,  to  avoid  wasteland 
borrow. 


MONTHLY  ESTIMATES. 

83.  The  Resident  Engineer  will  prepare  on 
Form  no.4  approximate  monthly  estimates  of  all 
the  work  done  and  materials  delivered  on  the  work 
section  by  section,  using  a  separate  sheet  for  each 
section.  And  on  Form  No.  s  a  summary  estimate 
of  all  the  work  done  on  all  the  sections  under  one 
contractor.  This  estimate  must  show  the  total 
amount  of  work  done  from  the  beginning  of  the 
work  to  the  end  of  the  month  for  which  the  esti- 
mate is  made,  entering  earth  works  to  the  nearest 
100  cubic  yards,  timber  to  the  nearest  1000  feet, 
masonry  to  the  nearest  cubic  yard,  etc.  Fill  all 
the  blanks,  or  note  no  work  done  where  such  is 
the  case. 

The  amount  due  for  the  current  month  should 
be  shown  in  red  figures. 

Note  in  remarks  column  anything  a£fecting 
result,  such  as  material  hauled  from  an  adjoining 
mile.  Should  the  mile  post  come  in  the  centre 
of  a  structure  group  the  two  sections  together, 
but  in  general  each  section  should  be  shown  com- 
plete by  itself. 

EXTRA  WORK. 

84.  The  contract  provides  that  all  claims  for 
extra  work  or  material  must  be  presented  to  the 
Chief  Engineer  for  allowance  at  the  close  of  each 
month  in  which  it  was  done,  otherwise  the 
Commissioners  are  not  required  to  allow  or  pay 
for  same.     Resident  Engineeri  will  write  to  the 
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"turned  to  tL  S  deTS  "'"  '*  ''^'^''"y 
attach  same  to  the  rnl.    ^°8uieer  and  he  will 
both  with  the  monthlv     .™"*°'  "  •»•"  "««'  «*«« 
to  the  contract  that  rHr**;""*""g  »««% 
•re  rendered  latlr  tC  thl    """'  .'"  ""»*«'  »»»«* 
work   was   done     ^f  p '  .?''"*^  '"  '^^'^h  the 
report  fully  upo„  the  J'"'?*   ^"^'^^'^   will 
reasons  fc  same   fl^'°P°""^  "♦'»  work,  the 
information  T^huLl  Trl  «'"'  ""'=''  '"» 
•       reach  a  just  contusion     '  *"'  ''''"'  ="«'««  *<> 

CHAIIGES  m  GRADE  OR  ALIGI,ME1.T 

promptly  call  tieir'^S  J^'^'^''-^*.  ""*  -'» 
to  any  possible  change  thevZr'u""'"''"" 
Rates  of  grade  fi«dT„  lu  ,'"•*"■  beneficial, 
govern  -nfmusf  be  adL  H  ''"*'°°  ^^^^^  will 
Will  be  carefully  J^adeJ  !  T  ''''^•'«'  "^-^^ 
Easement  curves  ^nnf  *f  j'f ''ti""  called  for. 
-cording  to  theX^titrrn  Km^  ""^ 

FIHAL  PROFILE. 

Piatf  C^n":'  S*  """^^  "«  --"«  -  per  sample 

paper.  4rfeVto  ^ST  °'  ^'"'^  ^  ^^^^ 
an  inch  vertical      I..  '°'='l  ^°"^°nt«I,  20  feet  to 

each  end.  ptce  a  ne.t  H.r'^'"'  """^"^  "P"'  at 
roll  as  Shown  in  « "„?  *"!''  '**  ""'^  «"«•  <>'  the 
edge  at  bot^ends  o^^  r*  ^'^  *'»«'  ""tside 
file  Residency  io  '"■°^'  "'"*"  "''^*'  P™' 
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tional  Trans-ContinenUl  Railway,  Eastern  Div- 

irion.     HUes     to     ,    Station 

♦<>     On    this    final    profile 

follow  the  general  style  of  Plate  C.  Plot  overhaul 
as  shown.  Give  the  stations  and  plus  of  the 
Moncton  end  of  stringer  on  pile  and  girders  and 
other  bridges,  centre  of  all  pipes  and  other  cul- 
verts, plus  of  all  roads  and  cattle  guards,  names 
of  rivers,  brooks,  cities,  towns,  villages  and 
stations,  length  of  sidings  with  plus  of  switch 
stand,  semaphores,  alignment,  position  of  water 
tank  and  stand  pipe,  bench  marks  and  clearing, 
width  of  right  of  way,  fencing  for  each  fence, 
gate  and  farm  crossings;  note  quality  and  de- 
scription of  ballast ;  summarize  the  entire  residency 
nule  by  mile,  giving  totals  of  all  classifications 
and  quantities. 


FraAL  ESTIMATES. 

87.  Quantities  for  final  estimates  are  to  be 
made  up  promptly  and  completed  as  fast  as  the 
work  is  finished.  Particular  care  is  required  to 
secure  accurate  computation,  and  frequent  checks 
will  be  made  to  insure  accuracy.  A  copy  of 
Crandall's  table  will  be  supplied  and  should  be 
used  in  checking  quantities.  All  final  estimates 
will  be  made  up  in  ink,  that  for  all  grading, 
clearing  and  grubbing  in  the  standard  field  cross 
section  book  and  be  fuUy  entered  in  the  oflice 
cross  section  book  in  ink,  fully  explaining  by 
notes,  the  classification  and  disposition  of  all 
quantities.  These  notes  must  be  full  and  suffi- 
cient to  enable  the  making  from  them  of  a  sum- 
mary, which  summary  will  be  the  original  of 
what  is  to  appear  on  the  final  estimate  sheet. 
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Clearine  and  grubbing  mutt  b«  iImw.  -- 

•ection  book,  are  to  be  nrf.r-Tr  u  """ 

giving  the  bo;k^d  p.«  ^o^h.  H  *?  °°*'****°' 

mmmi 

»t«7^'  *"".  estimate  in  detail  for  aU  bridee  .uh 

t"S;s:rog2.^r:^vs^^^^^^^ 
sit^ct'Ker  ^Hr^;,""'  '""'"'•«''  *°  *»»• 

.nd  forwaXl';  cS^fTngSet  '*'"''  *^''™- 

ESTIMATES  NOT  TO  BE  GIVLW  TO  CON- 
TRACTOR. 

KeMLfEXer'ifSf "  "°'""'*°°'^  ^^^^  *•« 
the    contracS«      li         J^""-"  ""^  ""^^t''  *« 

-edi.ectr..bt'ij-LSer-  -- 
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RESIDENT  ENGUTEER  REPORTS. 

89.  The  Recident  Engineer  will  report  fort- 
nightly to  hia  District  Engineer,  giving  a  conciie 
minunary  of  the  condition  of  all  the  work  in  his 
rMldency. 

DISTRICT  EITGIHEER  REPORTS. 

90.  The  District  Engineer  will  send  in  to  the 
Chief  Engineer  once  a  month,  or  oftener  when 
opportunity  offers,  and  there  is  matter  of  interest, 
full  reports  of  all  the  work  in  his  District. 
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ACCOUNTING. 

ClassificaUon  of^onstruction  Expenses. 
EwonrEERnrG. 

«nd  Axemen;  ie^,%°,  =«>««•*«,  Assistant., 
gineers  .„d  men  Hnd  from'"'''".'**"""  "'  ^''- 
of  inspection  of  U„eo,io^"7;'fr'  "'""'  *^P' 
Engineer's  instruments  rnSlK'"^*"*"'  '*'"•*''; 
ets,  tape  lines.  So,  mJrt'  !!*°''  ""•  '^t«'>- 
file  and  drawing  „  °^ '^'^' *fkes,  pro- 

cross  ^^cS^.^^:^^i:::^^^:^pi'. 

-«:;r;^:xr^r'. --t^^ 

raclcs,  Stationery  S  X.      '  ^f**  ''""•  P«P«' 

-rsariss^^t:^^- 

RIGHT-OF-WAY  A1.D  STATION  GROUNDS   ' 
cost':/witqS-L?""   be  '^'«*''  *^e 

Width  conformab'JTo,;;^^??  ^'''  T"*^ 
tions  and  embankmentT,^f-  °^''' °' "«''•- 
grounds;  also  the  cottS'.  f°°  '""^  *""»^"*' 
gress  or  egress  to  or  f!  "  Purchased  for  in- 

dies and  SIZ  oTcorsefnght  ff"" "''^1  »'- 
and  of  Engineers  and  asS^.f  ?  '^  ^«''°'' 
engaged  upon  such  matter  "1  J  '^'^^''^ 
note  right-of-wav  K^o  '  ^^^^  "**''  to  de- 
way  hrnns;   expenses  of  Appraisals, 
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or  of  JuriM,  Commistionen  or  Arbitrctori  in 
condemnation  c(  ^e«;  cost  of  removal  of  buildings 
when  upon  right-of-way,  lUtion  or  terminal 
grounds,  but  not  included  in  property  purclused ; 
stationery  supplied  Right-of-Way  Agent,  Engin- 
eers, and  assistants,  engineers'  instruments,  etc., 
when  used  for  such  purposes ;  commissions  paid 
outside  parties  for  purchase  of  properties  for  these 
purposes;  cost  of  plats,  abstracts,  notarial  fees, 
recording  deeds,  etc. 

Note  particularly  account  No.  3,  '-Real  Es- 
tate," as  regards  the  cost  of  property  purchased 
but  not  required  for  the  operation  of  the  road. 

REAL  ESTATE. 

93.  To  this  account  should  be  charged  the 
cost  of  all  land  purchased  by  the  railway  company 
in  excess  of  that  actually  required  for  roadbed, 
station  or  terminal  grounds,  or  other  specific 
purpose,  including  all  expenses  incurred  in  con- 
nection with  such  purpose  as  enumerated  in 
account  No.  2,  "Right-of-Way  and  Station 
Grounds."  A  portion  of  the  cost  of  land  pur- 
chased outside  right-of-way  for  borrow  pits  or 
waste  banks  should  be  charged  to  this  account. 

NOTE — The  amount  to  be  charged  to  real 
estate  should  be  an  estimate  of  the  salable  value 
of  said  borrow  pits  or  waste  banks  after  comple- 
tion of  the  road. 

GRADING. 

94.  To  this  account  should  be  charged  the 
cost  of  grading  roadbed,  whether  excavations  or 
embankments;  clearing  and  grubbing;  dressing 
slopes  of  cuts  and  fills;  reconstructing  pikes  or 
roads;    ditching  roadbed;    berm  ditches;    cost  of 
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"Wteritl  Uken  from  borrow  pit,,  haul  U  .M„.^ 

i»  TUlflTELS. 

BRIDGES,  TRESTLES  AUD  CULVERTS 
• . 7a. . 


tncki  OTtr  ■trMnu,  raTinei,  itreeU,  or  othu 
railway!,  and  culTcrtt,  both  subttructur*  and 
•upantruetura,  including  transportation.  Thia 
account  should  include  abutments,  pien,  supports, 
draw  and  pier  protection;  machinery  to  operate 
drawbridges;  masonry  ends  and  wing  walls  for 
culverts;  cost  of  inspection  of  bridge  material, 
either  at  shop  or  site  of  structure;  cost  of  tests; 
cost  of  wing  dams,  cribs,  or  ice-breakers  for  the 
purpose  of  regulating  the  current  of  a  stream  n. 
breaking  up  ice  jams  before  reaching  a  brid(;e . 
also  labor  and  material  used  in  painting  structiiie. 
In  case  "false  work"  is  furnished  by  the  1 1:'- 
way  company  for  erection  of  bridge  superstructure, 
the  cost  of  same  should  be  charged  to  this  account, 
and  when  removed,  the  value  of  the  material 
removed  should  be  credited  to  this  account  and 
charged  to  the  account  benefited. 


TIES. 

97.  To  this  accoant  should  be  charged  the  cost 
of  aU  cross,  switch,  bridge,  and  othec  ties  laid  in 
the  main  track  or  tracks,  sidings,  spurs,  gravel, 
and  repair  tracks;  in  ttmnels,  depots,  shop,  and 
other  yards,  shops,  and  other  buildings,  etc. ;  on 
turntables,  wharves,  piers,  track  scales,  inclines, 
bridges,  trestles,  and  culverts;  to  and  from  coal 
chutes,  coal  pockets,  fuel,  and  water  stations,  etc. ; 
also  the  cost  of  transportation,  inspection,  loading, 
unloading,  and  any  process  of  preservation.  ■        .,j 

RAILS.  ;^^ 

98.  To  this  account  should  be  charged  the 
cost  of  rails  laid  in  the  main  track  or  tracks,  sid- 
ings, spurs,  gravel,  and  repair  tracks;  in  tunnels, 


depots,  shop,  and  other  yards,  shops,  ,nd  other 
bu.ld,ngs,  etc.;  on  turntables,  wlGii^es,  p2« 
track  scales  inclines,  bridges,  trestles,  and  cul'- 
jerts;  to  and  from  coal  chutes,  coal  pockets,  fuel, 
•nd  water  stations,  etc.;  also  the  cost  of  trans- 
portation, inspection,  loading,  and  unloading. 

TRACK  FASTENINGS. 
W.  To  this  account  should  be  charged  the  cost 
of  spikes  used  for  laying  rails,  and  of  Lh  and  t^. 
plates,  sphce  or  angle  bars,  chairs,  rail  braces 
bolts,  nuts,  nut  locks  or  washers  used  in  conneC' 
toon  with  same;    also  the  cost  of  transportation 
inspection,  loading,  and  unloading.  ' 

FROGS  AND  SWITCHES, 
loo.  To  this  account  should  be  charged  the 
cost  of  .11  frogs,  switches,  and  switch  materi^f 
mcluding  switch  stands  (throw  or  lever).  Zg 
guard  rails,  crossing  frogs,  and  timber,  bolts  etc 
used  m  oundations  or  base  for  same.'and  cost  of 
transportation. 

BALLAST, 
loi.  To  this  account  should  be  charged  the 
cost  of  all  bsjllast,  whether  of  broken  s7on'    sUg^ 
P»vel,  or  other  material  especUUy  provided  for 
th^s  purpose ;  also  the  expense  of  loading,  hauUng 
unloading  alongside  of  track,  and  tranJortS 

TRACK  LAYING  AND  SURFACING. 
.'12.  To  this  account  should  be  chareed  the 

facing  and  hmng  track;  including  the  adjust^ient 
of  rail  to  proper  elevation,  and  labor  of  placSg 


frogs  and  switches;  cost  of  track  tools,  including 
shovels,  picks,  track  jacks,  crowbars,  levers,  spik- 
ing mauls,  gauges,  and  wrenches;  cost  of  putting 
in  ballast;  service  of  engines,  cars,  and  crews 
distributing  track  material,  and  transportation. 

FENCING  RIGHT-OF-WAY. 

103.  To  this  account  should  be  charged  the 
cost  of  all  material  and  labor  used  in  constructing 
board,  wire,  rail,  hedge,  stone,  or  other  fences 
along  the  right-of-way  or  limits  of  roadbed,  and 
transportation ;  but  no  charge  should  be  made  to 
this  account  for  fences  constructed  around  stock 
yards,  fuel  stations,  station  grounds,  shops,  and 
on  other  properties  outside  of  right-of-way,  which 
should  be  charged  to  their  appropriate  accounts. 
The  cost  of  permanent  or  portable  fences  for  pro- 
tection of  tracks  from  snow  should  not  be  charged 
to  this  account,  but  to  account  No.  28,  "Miscel- 
laneous Structures." 

CROSSINGS,  CATTLE  GUARDS,  AND  SIGNS. 

104.  To  this  account  should  be  charged  the 
cost  of  all  labor  and  material  used  in  constructing 
farm,  country-road,  or  street  crossings  at  grade, 
overhead  bridges,  cattle  guards,  and  wing  fences 
to  same,  and  all  track  signs,  crossing  gates,  and 
watchhouses  at  crossings,  and  transportation. 

INTERLOCKING  OR  SIGNAL  APPARATUS. 

105.  To  this  account  should  be  charged  the 
cost  of  interlocking  or  signal  apparatus  complete, 
when  built  by  contract.  If  built  by  the  railway 
company,  the  cost  of  labor  and  material,  including 
all    levers,    racks,    wires,    pulleys,    semaphores, 
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«on  for  Mme,  and  .11  other  work  iieci««,  ! 
complete  it.  and  tr«„port.tion  ^"^  *" 

TELEGRAPH  HUES. 
io6.  To  this  account  should  be  ch.r».-i  .u 
cost  of  newly  constructed  telegraph  and^e2.„t: 
Jmes,  including  poles,  wires    bilL.-^ 
instruments,  and'.ll  'otrer^ateS  «:f'S 
Ujbor  employed  in  the  constructiorwork  Lf  ^ 
•11  tool,  us«l.  and  transportation  '  "' 

STATIOlf  BUILDmos  AND  FIXTURES. 
107.  To  this  account  should  be  chi.r<r.j  ♦!, 

same,  grading  and  putting  ground  In  ZT^  J 
building  has  been  finished ;    elSicbellf' l*' 
tors,  and  all  other  material.  fuSSe  or  'fiz'S:,' 
used  to  complete  the  buildtog;     S  for^T 
supply  of  stations;    also  saUrie,  7.7  *'" 

Engineers  and  Architect,  "^'°"''  "* 

SHOPS,  ROUNDHOUSES  AND  TURNTABLES. 
108.  To  this  account  should  be  chara^n  *t, 
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and  drap pits), and  turntables;  plants  for  heating 
the  buildings ;  platforms,  sidewalks,  and  out- 
houaes  in  connection  therewith ;  oil  houses,  sand 
homes,  storehouses  for  compaay's  material,  scrap 
bins,  etc.  This  account  should  include  amounts 
paid  when  erected  by  contract ;  labor  and  material 
when  built  by  company,  preparing  grounds  before 
and  clearing  up  same  after  construction,  founda- 
tions, painting,  excavation  for  and  lining  of  turn- 
table pit,  and  of  cinder  or  drop  pits  inside  or  out- 
side of  roundhouses;  foimdation  for  turntable, 
loading,  unloading,  and  placing  turntable  in 
position,  levers  and  stops  for  handling  turnta'jle; 
sewerage  system,  connection  with  water  supply 
system,  shop  wells;  architects'  fees  for  drawing 
plans,  supervision  of  construction  by  Engineering 
Department  or  others;  transportation  and  all 
incidental  expenses.  This  account  does  not  in- 
clude the  cost  of  tracks  laid  in  connection  with 
these  buildings. 

SHOP  MACHINERY  AKD  TOOLS. 
109.  To  this  account  should  be  charged  the 
cost  of  all  new  machinery  and  additional  tools 
placed  in  any  of  the  shops  or  roundhouses,  in- 
cluding foundation  for  same;  transportation, 
loading,  unloading,  and  placing  machinery  in 
position.  It  must  not  include  any  machinery  or 
tools  purchased  to  take  the  place  of  those  that 
have  been  worn  out  or  destroyed. 

WATER  STATIOHS. 
no.  To  this  account  should  be  charged  the 
cost  of  material  and  labor  expended  in  the  con- 
struction of  water  stations  for  the  purpose  of 
supplying  locomotives  with  water,  including  cost 
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engines  and  all  fixtures  IndpiSs'tand*  •""*''"' 
penstocks  and   connections'    T.UsT^r  "I 


III. 


FUEL  STATIONS. 


amounts  pLrde;:::tr:ct;o';orth''*''=''T'' 

labor  and  material  e:.pended  in  the  c'  "T  °'  "" 
of  coal  platforms  co-Hh!!  '  .  ""^fnc^on 
woodshe'ds,  anTr;  kf  f,'/!',,""  ^''^  '='"'*"' 
Pliances  n'ecessarj^o'  Tlift^Tr'  "'  "P" 
This  account  includes  nc7nes  a^f.  [  ?'"'"• 
(e«ept  the  cost  of  track  «^H?r  .  "'  ^*''"°"^ 
buckets,    cranes    for  t  '^1^     "*°''-^'  "^P'*  <=*". 

«achin:ry:ro„/rorSr,,rf:V ''''^^^^^^^^ 
we^liinSL^oTkr  T     "^^^^^^^^ 

GRAm  ELEVATORS 

are  considered  to  be  station  bSngs     "  ' 
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STORAGE  WAREHOUSES. 

113.  To  this  account  should  be  charged  the 
cost  of  ground  on  which  storage  warehouses  are 
located,  and  cost  of  buildings,  machinery,  etc., 
complete,  when  built  by  contract ;  if  built  by  the 
railway  company,  the  cost  of  ground,  material, 
machinery,  fixtures,  and  labor,  transportation, 
and  all  other  expenditures  incident  to  construction. 

The  buildings  herein  referred  to  are  not  the 
ordinary  freight  warehouses  or  stations  where 
freight  is  received  for  shipment,  etc.,  but  ware- 
houses in  which  merchandise  is  stored,  and  which 
the  railway  company  or  others  operate  as  ware- 
houses. 

DOCKS  AWD  WHARVES. 

114.  To  this  account  should  be  charged  the 
entire  cost  of  docks,  wharves,  ferry  or  other  land- 
ings, and  inclines  to  transfer  steamers,  including 
grounds  and  riparian  rights,  dredging  of  slips, 
piling,  filling  cribs,  pile  protection,  building 
cofferdams,  pumping  or  bailing  water,  masonry 
walls  or  filling,  etc.,  transportation,  and  all  ex- 
penses incurred  in  the  construction  of  these 
structures,  except  the  cost  of  tracks  and  buildings 
thereon. 

ELECTRIC   LIGHT  PLANTS. 

115.  To  this  account  should  be  charged  the 
cost  of  all  labor  and  materials,  including  cost  of 
traoiportation,  used  to  put  in  operation  either  arc 
or  incandescent  light  plants,  such  as  dynamos, 
engines  for  running  dynamos,  wire  constituting 
lines,  glass  globes,  carbon  or  arc  lights,  carbon- 
ized filament  for  incandescent  lights,  poles  hang- 
ers for  lights,  insulators,  and  every  expense  in- 

..70.. 


ddental  to  the  ertctioa  of  the  pl««.     When  it  J. 

pl«it,the  entire  co«t  of  the  Mune.iwludlii*  „o3 
diould  be  charged  to  thi.  .ccouit    ^*^  '^' 

ELBCTRIC  MOTIVE  POWER  PLAlfTS. 

r^"l'  ^°  *"'  *'""*"°*  ""^  '"  be  charged  the 
^llfr'jV'''  e'-tric-power  fSio« 
■re  located    and  the  cost  of  erection  of  power 

^clZ!!      '   "*'**""«'y   '"Kines,   boiler.,   and 
^^^7'  r""^";  «=»''«•«•>««».  foundations,  and 
^tting,  for  steam  pUnts;  generators,  foundation. 
««i    ethngs.  switchboard,  and  lighting  appara". 
for  electric  plants;   current  conducto,;,  iScluS 

S7'  f^r'"'  l*'**'"  '"'  °'''^"«'  work.  tSd 
««ls,    fastemngs    for    same    and    labor    lavine 

'oading,    feed  wires,  track-bonding,  and  erade 
cros«ng  cut-outs;      and  all  other  expense, 
connected  with  the  installation  of  pUntSnd^ 
to  generate  and  distribute  electridty  for  rn^tiw 
power,  mcluding  transportation.  «»"»o*'^« 

GASHAKIIfG  PLABTTS. 

r„.f"«'  T,°,*?^  '"°""*  '**'"''*  •»«  «=l>«'Ked  the 
cost  of  all  labor  and  material,  including  cost  of 
trann.ort.tion.  used  to  put  int^  operaZ  a  ga^! 
-^g  plant  complete.  The  cosf  of  grou^d^'o'L 
wUch  the  plant  is  located  should  also  be  charged 
to  this  account.  "«"«=u 

MISCELLAWEOUS  STRUCTURES. 
ii8.  To  this  account  .hould  be  charged  the 
cost  of  structures  of  every  character.  inSding 
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cost  of  material,  labor,  transportation,  and  all 
incidental  expenses  connected  therewitii,  which 
are  permanent  or  a  betterment  to  the  property 
and  enter  into  the  cost  of  road,  and  which  are  not 
otherwise  herein  particularly  referred  to,  and  for 
which  no  account  has  been  provided ;  the  object 
being  to  designate  one  general  classification,  to 
which  may  be  charged  the  cost  of  all  minor  super- 
structures, and  in  this  way  avoid  increasing  the 
number  of  general  accounts. 

LEGAL  EXPENSES. 

1 19.  To  this  account  should  be  charged  the 
amount  of  all  attorneys'  salaries,  fees,  and  ex- 
penses, end  all  other  incidental  legal  expenses  in- 
curred during  the  process  of  construction  of  a 
road,  except  when  the  expense  can  be  charged 
directly  to  the  account  for  which  it  is  incurred. 

INTEREST  AND  DISCOUNT. 

120.  To  this  account  should  be  charged  dis- 
count on  securities  sold ;  interest  on  loans  effected, 
and  on  notes  issued  for  construction  purposes  or 
overdue  payments  to  contractors  or  other  creditors, 
and  discount,  interest,  and  exchange  on  other 
commercial  paper  issued  for  a  similar  purpose. 
Premium  realized  from  sale  of  bonds,  stock,  or 
other  securities  should  be  credited  to  this  account. 
Discrunt  or  premium  realized  from  sale  of  bonds, 
stock,  or  other  securities  for  a  specific  work  should 
be  applied  to  such  work. 

GENERAL  EXPENSES. 

121.  To  this  account  should  be  charged  or- 
ganization expenses,  and  expenses  incurred  in  the 
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accouati  or  work  .utlnn.     '^   °  coiutmctlon 

Which  c«  not  ,i  ?,^„r?  ^''•""*^  «*^ 
other  .ccount.  *^    '^ '^  '*^*~  «»*•'  "»y 
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